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Air-Power 


Spares Horsepower 
Grinds More Per Man Hour 


@ It is no trick to get grain or forage into a 
hammer mill and reduce it to particles of de- 
sired size. The engineering problem is to get 
it out of the grinding chamber before repeated 


contact with the hammers has made some of 
the material too fine, caused more or less heat- 
ing, and wasted power in the process. 


Case hammer mills save substantial amounts 
of power in the grinding chamber by using 
sufficient power at the fan to pull ground ma- 
terial promptly through the screen. Less ob- 
vious but similarly significant are the relations 
between linear and angular velocities at the 
grinding circle, also the space relations among 
the hammers and with the screen. 


a 
—_ 


Fast grinding of tough grain or forage calls 
for keen edges. Case hammer tips have eight 
edges; you loosen a bolt and turn a new edge 
into position. Sharp edges, clean scavenging, 
and good geometry in the grinding chamber— 
these are reasons for the fast, cool, relatively 
uniform grinding of Case hammer mills. 


Designed for fast work with the power of 
farm tractors, these mills hold down power 
cost per bushel. More important, they grind 
more bushels per man-hour, push upward the 
final yield per man which is the essence of pro- 
ductivity and prosperity in agriculture. J. I. 
Case Co., Racine, Wis. 
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NO STRETCH! 


Link-Belt Precision Steel Roller Chain 
grasps the sprocket as positively as 


0 


peat = yy 


a gear .. . flexibly—but without 
power loss. 


NO SLIP! 


Link-Belt Precision Steel Roller Chain 
runs slack enough for easy assembly, _ 


ae 
7 tp 


but is positive and unaffected by 
heat, cold or moisture. 
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EDITORIAL 


Engineers Sell Ideas 


N ESTEEMED veteran member of the American Society 
of Agricultural Engineers has recently reminded us of the 
extent to which engineers are engaged in selling “ideas”. 

Not discouraged by the warning attributed to C. F. Ketter- 
ing, that it takes at least five years to sell a new idea, engi- 
necrs pitch in and keep at it, and get some new ideas sold. 
They are great “spreaders of information” which leads to in- 
telligent action. 

Probably the best door opener for engineers is a reputation 
for selling sound ideas for what they are worth. 

A good engineer has considerable of the scientist's zeal for 
accuracy, for quantitative values, for the discreetly qualified 
statement, for recognition of limitations. 

Before trying to sell an idea to the world or to one other 
person, he will make himself the toughest, hardest customer to 
convince that he is likely to encounter. He will put the idea 
to every conceivable test and learn its weaknesses and limita- 
tions as well as its strong points. 

Then he will propound the idea only as sound and ap- 
plicable for certain purposes under specific conditions and 
within clearly defined limits. He offers no medicine-show 
miracle tonic good for 101 ailments of man or beast. 

Our world is full of useful equipment, materials, struc- 
tures, and methods resulting from ideas sold by engineers, 
first to themselves, and then to others, on the basis of merit 
for specific applications. 

The people who buy and sell on a less factual basis con- 
tribute mightily to the rubbish piles and scrap heaps of civiliz- 
ation. 

Engineering capacity to be simultaneously open-minded 
and objectively critical concerning new ideas is an important 
factor in the progress of agricultural engineering. It provides 
an approach to mutual understanding and cooperation on a 
basis of quantitative values. It helps agricultural engineers to 
sell new ideas to each other, and to farmers, manufacturers, 
dealers, agricultural scientists, and other engineers. It is a 
capacity to be studiously developed by young agricultural 
engineers. 


Agricultural Research and Production 
Efficiency 


- A HIGHLY critical paper published this past summer, 
Dr. W. Gordon Whaley has presented some thoughts well 
worthy of the attention of agricultural engineers. It appeared 
in the July 22, 1949 issue of “Science,” the weekly journal of 
the American Association for the Advancement of Science 
(Washington 5, D.C.). 

Many will readily agree in principle with his proposition 
that “From any long range view, further lifting of the world 
standard of living can only follow increases in agricultural 
efficiency. In fact, because of increasing population pressures, 
even maintenance of the present standard demands a very 
considerable increase in this efficiency.” 

There will be less agreement on his treatment of agricul- 
tural research and research administration as means of show- 
ing the way to increased agricultural efficiency. The question 
is touchy because so many people and so many conflicting 
beliefs and immediate interests are involved. 

Even the scientists who conduct the research are far from 

complete objective agreement on the outline for a coordinated 
Program of research offering the greatest promise of increas- 
ing agricultural efficiency. 
_ Some clarification of the issue may result from considera- 
tion of a further proposition advanced by Dr. Whaley: “We 
are now at a point where major agricultural advances can 
come only after we have gained much more knowledge con- 
cerning the fundamental biology of our crop plants.” 


It is apparent that our agriculture and civilization could 
never have reached its present place without such foundations 
as Mendel’s law of heredity or Newton’s laws of motion. It 
seems reasonable that further foundation knowledge of bi- 
ology and engineering might readily show the way to new 
long steps in increasing agricultural efficiency. 

So far as agricultural engineering is concerned, we feel 
safe in saying that one of the greatest and most commonly 
encountered obstacles to progress is the limited available 
knowledge of the biological subjects to which this engineering 
is applied. We need more explicit, specific, accurate, quantita- 
tive knowledge of the biological factors in agriculture to be 
influenced by the physical factors of engineering. We need 
to know more about the biological functions of production in 
order to implement them more effectively. 

Agricultural engineers, as implementers of nature, are in 
a particularly favorable position, we believe, to interpret to 
biological scientists, research administrators, and the support- 
ing public, the need and practical significance of additional 
fundamental knowledge in biology. 

Dr. Whaley has more company than he may realize, in his 
misery over the rate of progress in agricultural research, and 
the obstacles encountered. He presents the dark side of the 
picture. The bright side is that all true scientists and engi- 
neers are with him in being dissatisfied with the limitations 
of present knowledge and impatient with the rate at which 
new knowledge is produced. Their dissatisfaction and impa- 
tience are the vitamins of progress. 


Costs and Prices 


PPARENTLY many people are still thinking of low cost 

A food and high farm income as directly conflicting in- 

terests. There is evident concern over natural and arti- 

ficial price levels at which food costs and farm income might 
reach an equitable balance. 

It is readily evident that, in the range of price above de- 
livered cost, interests of buyer and seller are directly competi- 
tive. On any individual transaction, a price change which is a 
direct gain to one is a corresponding loss to the other. 

This seems to blind a lot of people to the mutual interest 
of buyer and seller in lower costs. They overlook the gain 
which can be split between higher margins and wider markets 
for the seller, and lower prices and increased use for the buy- 
er, when costs are lowered. 

In fact, few people not trained in engineering, cost ac- 
counting, or business administration think of costs as some- 
thing which can be lowered. A lot of thinking about the 
problems of agriculture has been based on assumed fixed 
levels of cost involved in the production of various farm com- 
modities. 

Actually it is a matter of record that farm costs per unit 
of marketed product vary through extremely wide ranges, 
from season to season, year to year, area to area, farm to 
farm, and operation to operation. And there is no indication 
that even the most efficient farmers have come anywhere near 
to reaching an irreducible minimum of costs per unit of pro- 
duction. 

Engineers and big business generally, some small business 
and some farmers have shown a keen awareness of possibili- 
ties for reducing costs, and gains to be made thereby. 

The important thing to remember about costs is that in 
final analysis they are mostly costs in human life, whether 
expressed in man-hours, in dollar values created by man- 
hours, in the astronomical figures of our economic waste, or 
in prices which mean privation. And they can be reduced. 

When more people can be taught to take a realistic view 
of costs, and the fact that they can be lowered, some of the 
current economic problems of agriculture and other industries 
will be solved. Less effort will be wasted on juggling prices 
and more will be applied to the cost-cutting means by which 
price problems can be reduced. 
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e Field performance ... field com- 


parison . . . prove that Ingersoll 
Discs deliver a bumper bonus of _ 


built-in extra acreage. VoL. 


; Ingersolls outlast ordinary discs 
) \V) because only Ingersolls are made 
of TEM-CROSS Steel. This super- 


tough tillage steel is cross-rolled to 
prevent splitting and curling—and 


resistance to shocks and jolts. That's 
why Ingersoll Discs draw light, scour 


y | specially heat-treated to give every 
: Ingersoll extra springiness and extra S 


clean and run true extra long. ae 

No wonder Ingersoll Discs are arch 

standard equipment on most lead- ie 
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A Continuous Spray-Type Seed Treater 


By Robert A. Kepner and L. D. Leach 


MEMBER A.S.A.E. 


EED treatment offers an inexpensive and relatively simple 
method of controlling certain seed-borne diseases and of 
protecting germinating seeds against certain types of 

soil-borne organisms. In recent years most seeds have been 
treated by dusting the fungicides upon the seeds in either 
batch or continuous treaters. This method, however, has not 
been entirely satisfactory, chiefly because the dusts may be 
ofiensive to the operator during treating or to the grower 
during planting. Some of the fungicides are poisonous when 
ingested, others may cause severe skin irritation, particularly 
upon susceptible individuals, while still others are offensive 
when inhaled. 

The introduction of the slurry treater and the formulation 
of wettable fungicides for use in it represents a real advance 
in dust elimination. With certain rough or absorbent seeds, 
however, there is some question as to the uniformity of fungi- 
cide distribution by this method. 

Spraying the seed with a suspension of a wettable fungi- 
cide or with a soluble fungicide combines the advantages of 
dust elimination and uniform coverage of all types of seeds. 


This paper was prepared expressly for AGRICULTURAL ENGINEERING. 


RoBerRT A. KEPNER and L. D. LEACH are, respectively, assistant 
agricultural engineer and plant pathologist in the agricultural experi- 
ment station, University of California, Davis. 


Eprror’s Note: This work covers an original investigation aimed at 
overcoming many of the difficulties encountered in treating seeds of 
various types. Many of the new fungicides are quite harmful to the 
operators when applied in the dust form. Dr. Leach proposed this new 
system after some preliminary laboratory trials and has worked very 
closely with Mr. Kepner on its development. The unit has already 
passed through the laboratory and development stage. A pilot model of 
a design suitable for commercial production has been completed and is 
now being installed in a plant where sugar beet seed is to be treated 
commercially with it. The chief advantage over slurry treatment is 
greater uniformity of coverage on rough absorbent seeds such as sugar 
beet seed. 


Numerous comparisons !:2* have shown that, with uniform 
coverage, spray applications of fungicides give protection 
equal or superior to that from dust treatments. A semiauto- 
matic batch treater for spray application has been developed 
by Armer® of the Spreckels Sugar Co. Two of the machines 
have been used during the past two seasons to treat over a 
million pounds of beet seed. 

Despite the advances already made, there still remains a 
demand for a continuous seed treater of high capacity that 
will eliminate dustiness in all phases of the process and that 
will apply soluble or wettable fungicides or insecticides to all 
types of seeds in a uniform manner. Preliminary trials with 
laboratory models suggested that this objective could be most 
nearly attained by the application of a spray to the seed while 
it passed through a revolving cylinder of sufficient diameter 
to allow good dispersion of the spray. A full-scale model was 
then built with all the elements necessary for the treating 
process, and with adjustable features for the determination 
of optimum conditions of operation. 

Tests with the experimental unit have been completed, 
and the results are presented in this paper. The performance 
of the unit was evaluated with respect to mechanical difficul- 
ties, uniformity of seed coverage, and the degree of protection 
afforded by fungicidal applications. In most of the tests, a 
green dye was applied with the seed-treating material so that 
uniformity of coverage could be checked visually. Plantings 
were made in sterile soil or sand to check for injurious effects 
and in infested soil to measure protection. Preliminary devel- 
opmental work was carried out with decorticated sugar beet 
seed because its rough absorbent outer surface makes uniform 
distribution of a liquid more difficult than on smooth-coated 
seeds. Subsequent tests were made with milo (grain sorghum) 
and with lima beans in order to include a considerable range 
of seed size, shape, and surface condition. 


* Superscript numbers refer to the appended bibliography. 


Fiz. 1 (Left) Experimental seed treater. The seed hopper is above the right end of rotary drum with seed meter attached to bottom of hopper. 

Pri ssurized tank is in right foreground. Glass column in front of and below tank is for volumetric flow-rate checks. The two pressure gages 

In cate pressures at the two ends of the 3/16-in (o.d.) copper tubing line from tank to nozzle. Drum outlet spout and elevators used in test 

are not shown; a 34-hp-drive motor is behind the drum « Fig. 2 (Right) Interior view of drum taken from outlet end. Note corrugated 
liner and nozzle on end of arm. Darkened area on liner indicates spray zone, which is about 3-ft long 
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After tests had shown that seeds could be uniformly and 
effectively treated in the experimental unit, a commercial 
model was designed embodying the improvements suggested 
by the preliminary trials and with both ends closed for greater 
protection of operators. One such unit is now being built for 
operation and testing in a plant where seed is treated com- 
mercially. 

Description and Operation. A side view of the experi- 
mental unit is shown) in Fig. 1. During the tests, two cup-type 
elevators (not shown) were used to recirculate seed into the 
hopper when the spray was not being used, or to put sprayed 
seed into bags or into a weighing can on scales. In the opera- 
tion of the treater, seed is metered into one end of the rotating 
drum and is spilled out of the opposite end after being treated. 
On the inside of the drum is a liner made from sheets of cor- 
rugated aluminum roofing (Fig. 2). As the drum rotates, the 
corr vations carry seed up from the bottom, spreading it over 
a Sand about 1 to 2 in thick, extending from the lowest part 
of the drum up through an angle of 80 to 100 deg (Fig. 3). 
The spray material is directed onto this band of seed by a 
fan-type weed nozzle mounted inside the drum about 2 ft 
from the inlet end, as shown in Fig. 2. The drum was made 
3 ft in diameter so that the nozzle could be placed far enough 
away from the seed surface to allow good dispersion of the 
spray before striking the seed. The 6-ft length of the drum 
accommodates a standard size of corrugated roofing. The cor- 
rugated liner is self-cleaning because of the absence of sharp 
corners, the flatness of the corrugations with respect to the 
drum, and the resultant scouring action of the seed. 

In order to obtain a constant rate of application or dosage 
of the treating material, it is necessary that the seed be ac- 
curately metered into the drum at a constant rate and that the 
nozzle flow-rate be constant. Metering of the seed is accom- 
plished by means of a 414-in-diameter vaned wheel, which main- 
tains a practically constant volumetric rate at a given rpm. 
Fig. 4 shows a cross section of this seed meter. The possibility 
of crushing the larger seeds, such as large lima beans, has 
been virtually eliminated by having a minimum clearance of 
about 7/16 in between the housing and the rotor vanes. The 
experimental seed meter is 14-in long and was operated at 
speeds from 9 to 33 rpm. Volumetric rates per rpm (or dis- 
placement) for decorticated sugar beet seed, milo, and baby 
lima beans were all within + 5 per cent of an over-all average. 

The spray system is the most involved part of a spray-type 
seed treater and is the part mostly likely to give trouble in 
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field use, primarily because most of the presently used treating 
materials are insoluble powders which must be kept in sus- 
pension (usually in water) during application. Materials used 
during these tests, either for actual treating runs or for merely 
testing the spray system, were: 

(a) Phygon paste —55 per cent dichloro napthoquinone 
—a “micronized” formulation manufactured by the United 
States Rubber Co. (Stated particle size, ‘in the order of 3 to 5 
microns’). 

(b) Spergon SL — tetrachloro-para-benziquinone — a wet- 
table powder manufactured by the United States Rubber Co. 

(c) Isotox seed treater — 75 per cent lindane (pure gai- 
ma isomer of hexachlorocylohexane) —a wettable powder 
manufactured by the California Spray-Chemical Corp. 

(d) Arasan S. F., finely ground — 75 per cent tetramethy| 
thiuramdisulphide — a wettable powder manufactured by E. |. 
du Pont de Nemours & Co. 

In order to keep these insoluble materials in suspension, 
agitation is required in the supply tank and adequate velocities 
must be maintained in pipes. The suspended material tends to 
clog screens and nozzles and may permanently plug smail 
pipes after a shutdown unless the system is flushed. Nozzles 
must be small because only a very low percentage of moisture 
can be applied to seeds (less than one per cent maximum on 
some seeds); yet they and the screens must be large enough 
to pass the suspended particles of treating material. With the 
exception of one lot of Isotox, which was much coarser 
than lots previously obtained, none of the materials used in 
these tests gave any serious clogging trouble when Spraying 
Systems Co. No. 80015 Teejet weed nozzles (rated at 0.15 
gpm water at 40 psi) and 60-mesh screens were used. No. 
8001 nozzles clogged only occasionally. Of the materials listed 
above, the Phygon paste gave the least trouble due to clogging, 
presumably because of its smaller particle size. Similar formu- 
lations of other materials will undoubtedly be forthcoming 
and will tend to minimize nozzle clogging troubles. 

Another problem encountered in connection with the spray 
system is that of abrasion caused by the suspended particles. 
Some of the materials are so abrasive that a gear pump will 
wear out in a few days, and brass nozzles would have to be 
replaced after only a few hours of operation. In the first 
tests, a bronze gear pump was used in conjunction with an 
open supply tank having mechanical agitation. Because of 
the rapid wearing of this type of pump, and because no suit- 
able type could be found, it was decided to use a pressurized 
supply tank with the agitator shaft entering from the top 
so that no wearing parts would be in contact with the suspen- 
sion. The 5-gal pressurized tank used with the experimental 
machine is shown at the right in Fig. 1. The commercial 
treater will have a 25-gal tank, which will be sufficient 
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capacity for about 3 hr of operation under usual conditions. 
The chief disadvantage of the pressurized tank is the incon- 
venience of refilling. 

In order to get some idea of the seriousness of the nozzle 
erosion problem, 5-hr runs on several brass and stainless steel 
nozzles (at 25 psi) were made with Phygon paste and then 
with Arasan S.F. In general, erosion of a new nozzle was 
much more rapid during the first hour than after several hours 
of use, presumably because sharp edges were being worn 
away. For this reason, the first hour of the 5-hr period was 
omitted in determining the following figures for the average 
per cent flow-rate increase per hour: 


Brass Stainless steel 
Phygon paste 
(1 pt to 11 pt. water) 


Avasan S.F. 
0.9 Ibs per gal water) 


0.5 per cent per hr 0.25 per cent per hr 


4.2 per cent per hr 0.6 per cent per hr 


Note that the Phygon is apparently much less abrasive 
than the Arasan, presumably because of its “micronized” paste 
formulation (i.e., small particles). In field use, a total flow- 
rate increase of perhaps 10 per cent could readily be corrected 
by pressure adjustments. From the cost standpoint, nozzle tips 
could be replaced as often as every 10 to 20hr. The stainless 
steel tips then appear to be satisfactory in regard to erosion. 
Hardened stainless steel tips are also available at moderate 
cost and might offer further reduction in rate of erosion. 


Performance. Before making actual seed-treating runs on 
a particular kind of seed, short runs were made without apply- 
ing any spray, in order to check for mechanical damage that 
might be attributed to the treater. Seed samples taken from 
the hopper and at the outlet end of the drum were compared 
as to per cent visible damage and per cent normal emergence 
in sterile sand or soil. Results for sugar beet seed, milo, and 
baby lima beans indicated that at a drum speed of 25 rpm, 
the treater (including seed meter) did not damage the seed. 
A similar run was made on Fordhook large lima beans, which 
were exceptionally brittle and susceptible to damage. As re- 
ceived for test, these beans had 44 per cent visible damage 
and only 59 per cent normal emergence. After they had been 


TABLE 1. OPERATING CONDITIONS AND UNIFORMITY OF APPLICATION 
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Drum Drum wet Dry Kinds of 
Slope rem Seed Seed Seed 


as beets ¢ milo 
33 beets 

es beets ¢ milo 
19 baby limas 

es beets ¢ milo 
es beets 
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Fig. 5 Relation of seed-band thickness to seed rate 


put through the treater at 25 rpm, normal emergence was 57.5 
per cent, a change which is not statistically significant. At a 
drum speed of 18 to 20rpm, which is adequate for treating 
beans, there should be a good margin of safety in regard to 
mechanical damage, even for brittle seeds such as these. 


Runs during which the seed was actually treated were 
made with decorticated sugar beet seed, milo, and baby lima 
beans. The available quantity of the Fordhook large lima 
beans used for mechanical-damage checks was insufficient to 
permit any treating runs. Table 1 indicates the operating 
conditions for each run. The maximum drum speed used 
was about 25 rpm, because higher speeds 
carried the seed so far up that some of 


it would “shower” down through the 


Drum slope, Drum Nozzle Nozzle Per cent Per cent : +9: Ss 
Run deg below speed, pressure rating Seed rate, moisture light-colored ae instead of sliding back down 
no. horizontal si number* 1b/min added seeds as part of the seed band, and because 
PIE DAATEHER a eee some of the seed would stick sufficiently 
: a sSegentecs BA a - to carry over the top with the drum. 
7 0 2h PA 80015 52 1.9 Ts Nozzle pressures below 25 psi were not 
4 : > 4 pn = =. = tried with such seeds as sugar beets, 
4 3 4 60 8001 a 2.0 ae which are difficult to treat uniformly. 
9 ° 2h 60 8001 52 4.9 & However, pressures as low as 15 psi can 
U.S. 22 decorticated sugar beet seed (1/6 pt Phygon paste per 100 lb of seed be used when treating smooth-coated 
10 US. 2? decorticated war pest sees Olt pt Piygon paste per 1. ib of seed) 25 T 3.0 13 seeds such as beans, where redistribution 
: i 4 > Fe . = . from seed to seed contributes to uni- 
3 3 25 60 8001 52 3.0 g formity and nozzle spray characteristics 
are not so important. 
No. double dwarf milo (1/12 pt m paste per 100 lbs of seed ° oge 

16 Py 35 T Tos 0) 2 For all treating runs, an aniline dye, 

1 1 25 60 8001 105 1.0 2 Victori ; i i , 
t S = a = 74 : ctoria Green, was dissolved in water 
15 2 25 r 105 1.0 i and applied at the rate of 1 part to 15,- 
17 2 25 28 80015 105 1.0 3 000 parts of seed along with the sus- 
No. 38 double dvarf milo, 1200-lb continuous run (1 1/3 oz Isotox per 100 lb of seed pended treating materials. Sprayed seeds 
19 t 25 2 15 105 T.0 a were then examined visually and sorted 


into li i i 
No. 38 double dwarf milo, 1500-lb mm (1 1/3 oz Isotox and 1/12 pt on per 100 lb of seed nto | ght, medium, and heavily colored 


20 i 35 35 is i 0.9 = groups, using an arbitrary standard of 
siete eitealiaahel ici division. The per cent of light-colored 

ur ans (water an i?) by : 
* . - RN aR a ka . seeds is reported in Table 1 as a measure 
25 2 19 25 8001 163 0.38 0 of non-uniformity of coverage. For ex- 
% 2 19 16 8001 283 0.2 8 ample, with U.S. 33 sugar beet seed, 


Wilbur baby lima beans, 2000-lb run (1.9 oz Spergon and 1.2 oz Isotox per 100 lb 


run 8, at 81 lb of seed per min and 2 per 
2 L 25 15 13 0.50 ° 


cent moisture, showed 35 per cent light- 


-_ colored seeds; whereas run 9, at 52 |b 

“3 serine Systems Co. Teejet flat fan weed ~~ were —~ No. 8001 nozzle a per min and 4 per cent moisture, showed 
-deg included angle, 0.10 gpm of water at psi. No. 15 nozzle is rated 80-deg . 

0.25 qpn of water at 60 pat. only 4 per cent light-colored seeds. 


NOTE: For each group of runs, an underlined number indicates a major difference from operat- These tests led to the conclusion | that, 
ing conditions of top mm in group. with sugar beet seed, the maximum 
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rate for satisfactory coverage was 50 TABLE 2. SEED-BAND RELATIONS IN ROTATING DRUM 
to 55lb per min, or about 3,000 to 
3,300 Ib per hr. Although under opti- Axis Width of Ib seed ‘nae ete. avg. no. 
mum conditions, a2 per cent mois- slope, _Seed_ rate seed band, in drum Calc. avg. of downward of times a 
ture application provided good cov- Drum deg > bu alge ces cnnty Gites =—seing ge auch quence 
erage upon sugar beet seed, the use EO (fy noriz. sin min (B ease band, in (D) of seeds ray zone (") 
of 4 per cent moisture gave still great- 
er uniformity. Moisture additions U.S. 33 decorticated beet_seed (28.0 1b per bu 
greater than 4 per cent are imprac- 3 5 0 3.0 1.93 100 4g 192 i. es 
tical because of excessive wetting of , 
the sugar beet seed. Upon other kinds U.S. 22 decorticated beet_seed (28.0 1b per bu 
of seeds this limit may be still lower. 9 9, o 5h.3 1.98 100 55.5 1.95 3 1 
For example, not more than one per 25 1 53-0 1.89 100 36 1.26 7 1:5 
cent can-be applied to milo seed with- 3 4 ; = .~ 2 : 4 
out excessive wetting, while one-half ‘is 
per cent is the maximum rate upon No. 33 double dvarf milo (60.2 1b per bu 
beans. Even lower moisture rates are 46 95 © 105 17h 100 10h 1.70 -" 6: 
desirable for beans if the required 14 25 1 105 1.7% 100 69 1.13 6 8.1 
amount of materials can be suspend- 25 25 2 105 1.7% 200 49 0-62 . 
ed in the limited amount of liquid. Wilbur baby lima beans (64.0 1b per bu) 

With both sugar beet seed (runs 4, 4, : om we ~ ts 7 os a8 
10 to 13) and double dwarf milo 25 19 2 183 ©6286 80 98 1.89 11 (flat) 3.2 


(runs 14 to 18) it was found that a 
drum angle of 2 deg below horizon: 
tal provided the most uniform coverage. A possible explana- 
tion for these results may be found in Table 2, which is dis- 
cussed later in this paper. In limited comparisons with beet 
and milo seeds, nozzle pressures of 25 to 28 psi appeared to 
give as uniform coverage as a pressure of 60 psi. 

As a further test of the protection afforded by fungicides 
applied with the experimental treater, samples from a number 
of the runs were planted in greenhouse flats in soils infested 
by Pythium ultimum, in comparison with non-treated seeds 
and with dusted seeds. The degree of protection was measured 
by the emergence and survival of seedlings under conditions 
extremely favorable for both preemergence and postemergence 
damping-off. In nearly all cases, the spray-treated seeds pro- 
duced stands significantly higher than non-treated seeds. Be- 
cause of the limited extent of these trials and the normal 
variability in this type of test, most of the differences be- 
tween runs of the spray treater are not statistically significant. 
However, with sugar beets, the runs that appeared most uni- 
form in the color sorting tended to provide the highest degree 
of protection. With milo, there were no significant differences 
in protection between the different spray applications or dust- 
ing (runs 14 to 18), but all treated lots showed significantly 
better emergence than the non-treated seed. When milo seed 
infested with Fusarium moniliforme was given a spray treat- 
ment with Phygon paste following a spray application of 75 
per cent lindane, (run 19) and was then planted in pasteurized 
soil, almost complete control of seed-borne root-rot infection 
was obtained. 

Treated milo seed from run 20, planted in the field at the 
rate of 11lb per acre, produced 9.4 seedlings per foot, 
whereas non-treated seed planted at the same rate produced 
only 2.12 seedlings per foot of row. This difference is due in 
part to the protection of germinating seed against seed decay, 
provided by the Phygon, and in part to the control of wire- 
worms by the application of 75 per cent lindane to the seed, 
a method of control developed by Lange, Carlson, and Leach‘. 

With small lima beans (run 27), emergence of sprayed, 
dusted, and non-treated seed appeared to be about the same in 
pasteurized soil. In infested soil sprayed seed produced stands 
lower than the dusted and higher than non-treated seeds, but 
the difference was not significant in either case. In field plant- 
ings, the sprayed and dusted seeds produced about equal 
stands, both considerably better than the non-treated seeds. 

Analysis of Mixing Action in Drum. During some of the 
treating runs, the amount of seed in the drum was determined 
by stopping simultaneously the seed meter, drum, and spray, 
and then emptying the drum and weighing the seed removed. 
In these runs, the top limit of the seed band was estimated in 
degrees up from the bottom of the drum. The lower edge of 
the seed band was always at about the lowest part of the 


ERRATUM: The symbol d, 


instead of D, is correct for heading of the eighth column of this table. 


drum. Similar data were obtained for several preliminary 
runs during which no spray was applied. These data provide 
a basis for some analytical consideration of the processes in- 
volved within the drum and the effect of various operating 
conditions on uniformity of coverage. 

The action of the corrugated liner in the rotating drum is 
such that one layer of seed is being carried upward by the 
corrugations, while a second layer in contact with the first 
one is moving downward as a result of gravity (Fig. 3). Spray 
from the nozzle strikes those seeds which are at or near the 
exposed inner surface of the downward-moving layer. If we 
neglect the effect of turbulence and intermixing between the 
two layers, it is evident that the probability of a particular 
seed’s being hit by the spray would be a function of the thick- 
ness of the downward-moving layer, the size of the seeds, and 
the number of times a seed passes downward within the 
longitudinal limits of the spray zone. 

The average total thickness of the seed band can readily 
be calculated by using equation [2] of the derivation presented 
later in this paper. Table 2 includes the results of these calcu- 
lations for all treating runs in which the amount of seed in 
the drum was measured; it also contains pertinent operating 
conditions for these runs. The relations of average seed-band 
thickness to volumetric seed rate for several drum slopes and 
speeds are presented graphically in Fig. 5. Results for dry-sced 
runs were plotted in addition to those for treating runs. \l- 
though the seed in dry runs carried up on the drum only 80 
to 90 per cent as high as in corresponding wet runs, the 
amount of seed in the drum was proportionately less. Hence, 
as indicated in Fig. 5, the thickness of the band appears to be 
nearly independent of surface moisture condition of the secd, 
within the limits of these tests. It is also evident that for a 
given volumetric seed rate, the kind of seed had little effcct 
on the thickness of seed band. Increasing the drum slope «- 
low horizontal or increasing the drum rpm results in a thins er 
seed band at a given volumetric seed rate. 

Although the points plotted in Fig. 5 are inadequate 0 
establish definitely straight-line relationships, the top fr 
curves can reasonably be represented by straight lines w:‘h 
intercepts at 4 to 34-in seed-band thickness. Since the corr- 
gations were 14-in high, the average thickness of the seed ba d 
within the zone of corrugations would be ¥%4in. Thus ::¢ 
intercepts of the curves might logically represent the thi <- 
ness of the upward-moving portion of the seed band. 

For determining the number of times a seed passes down 
through the spray zone, a simple relation can be derived as 
follows: 

Let N = drum speed, rpm 

B = seed rate, bushels per minute 
W = seed density, pounds per bushel 
M = pounds of seed in drum during steady operatic 
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= length of drum, feet 
= length of spray zone along surface of seed band, 
feet 
width of seed band, degrees about axis of drum 
average radius of seed band, about axis of drum, 
feet 
= average thickness of seed band, inches 
u = average thickness of layer carried up by drum, 
inches 
t, = average time for seed to be carried up from 
bottom to top of seed band, minutes 
t, = average time for seed to return to bottom of band 
t = average total time per round trip = (t,+ #,) 
T = average time for seed to pass longitudinally 
through spray zone 
f = seed slip factor = (degrees drum rotation in time 
t)*+ 6 
E = number of round trips up and down that seed 
makes within longitudinal limits of spray zone. 
The total volume (cubic feet) of seed in the drum at any 
irstant may be expressed in two ways and equated as follows, 
remembering that 1 bu = 1.245 cu ft. 


L 
Z 


M 6 d 
1.245—=27R Me MS see {1} 
W 360 12 
M 
crea: RSC OR oo {2} 


WLR#@ 


The times required for seed to be carried up and down once 
are 


{6 
i= 243i 
360N 
Ya 
and $6 ee oes {4} 
7 
f0 d—u fod 
from which t= (i+ y= Leen, (>) 
360N u 360Nu 
Substituting equation [2] for d in equation [5] gives 
f6 856M {M 
‘< Ef ee 
360Nu WLR# NuWLR 
The time (minutes) that seed is within spray zone is 
M Zz 
T= PO eae pertatath assem aerial {7] 
BW OL 


The average number of round trips of a seed within spray 
zone is 
T ZNuR 


For the experimental unit, the spray pattern was reasonably 
uniform over a 3-ft length at the surface of the seed band (i.e., 
Z = 3 ft), and R= 1.45 ft (approximately). 


me, 


Hence, | Seca |: Sea Sh eee OR [9] 


Values of N and B may be obtained directly from the op- 
erating conditions for each run, but evaluation of w and f for 
these tests must be done indirectly and involves a considerable 
amount of estimation. For runs at drum slopes of 0 and 1 
deg, we can obtain from intercepts on Fig. 5, a value of w = 
4. in. As the drum slope is increased, with the resultant de- 
crcase in total thickness of seed band, one would expect w to 
dc crease somewhat. Hence, values of 5/16 and 1% in were as- 
su ned for drum slopes of 2 deg and 3 deg, respectively. 

The seed slip factor f is defined as (degrees through which 


523 


drum rotates in time ¢,) divided by (@, which is degrees 
travel of seed in time ¢,). As an aid in evaluating f, calcula- 
tions were made to determine the angle up from the bottom 
of the drum at which seed would just start to slip on the 
relatively flat portion of the surfaces between peaks and val- 
leys of the corrugations. (This surface is at an angle of about 
27 deg from a tangent to the drum at that point.) These 
calculations were based on a force balance involving centrifu- 
gal force, friction of the seed on the metal surface, and the 
force due to gravity. In general they indicated maximum no- 
slip angles about 10 to 20 deg below the observed upper limits 
of the seed band. This upper 10 to 20 deg would represent 
the deceleration zone for the seed. Incidentally, the slippage 
of seed over the corrugated surface in this region contributes 
to the self-cleaning action of the drum. If we assume that in 
the runs listed in Table 2 the seed is carried up through 80 
per cent of the band width at drum speed and decelerates uni- 
formly in the upper 20 per cent, then the seed slip factor is 
f =(80 + 2 X 20) + 100 = 1.20. In the one 3-deg run the 
seed band was relatively thin and carried up only to about 95 
deg as compared to 100 deg for corresponding runs at 0 - 2 
deg slope. Probably a slip factor somewhat greater than the 
assumed value of 1.20 should have been used for this run. 


The calculated average number of times E that a seed 
would pass down through the spray zone is included in Table 
2 for each run, based on equation [9] and the values of ~ and 
f established above. For example, in run 10 the drum speed 
N was 25 rpm, and the seed rate B was 1.94bu per min 
(Table 2). Since this run was at 0 deg drum slope (column 
3), a value of % in will be used for w. A value of f = 1.20 
was used for all runs in Table 2. Substituting these figures in 
equation [9] gives E = 1.83(25.x 0.375) + (1.20 1.94) = 7.4 
(see last column in Table 2). 

Also presented in Table 2 are figures representing the 
thickness of the downward-moving portion of the seed band, 
expressed in terms of number of seeds. The following calcu- 
lations for run 10 illustrate the procedure used. The average 
total thickness of seed band was first obtained by using equa- 
tion [2], which states that d = 856(M/WLR@). For run 10 
in Table 2, M = 55.5 lb of seed in the drum, 9 = 100 deg, 
and the seed density W was 28 lb per bu. The length of drum 
L was 6 ft, and the average radius of the seed band for all 
runs was approximately 1.45 ft. Hence, the total thickness 
is d = 856 X 55.5 + (28 X 6 X 1.45 X 100) = 1.95 in. Since 
the thickness of the upward-moving portion # has been as- 
sumed to be 3 in for run 10, the thickness of the downward 
moving portion becomes 1.95 — 0.38 = 1.57 in. Average seed 
diameters for the beet seed and for the milo were determined 
by separation with round-hole screens. The average size was 
found to be 0.15 in in each case. Considering that adjacent 
layers of seeds would be nested together in the drum, an av- 
erage thickness of ¥g in per layer of seed was assumed. Thus, 
the thickness of the downward moving portion in terms of 
number of seeds is 1.57 + 0.125 = 13 (see ninth column in 
Table 2). 

The relative values of E and the thickness of the down- 
ward moving portion of the seed band, as presented in the 
last two columns of Table 2, are an indication of expected 
uniformity of coverage. It should be kept in mind that these 
figures are only averages and are based on several assumptions 
and estimations which are perhaps open to question. How- 
ever, they do indicate trends in regard to the various operating 
conditions and are useful in predicting performance for other 
conditions and other kinds of seeds. 


SUMMARY 

The experimental spray-type treater discussed in this paper 
has been used to treat decorticated sugar beet seed, milo 
(grain sorghum), and baby lima beans. With each kind of 
seed, the most uniform application was obtained when the 
drum axis was about 2 deg below horizontal. The maximum 
rate for satisfactory coverage of sugar beet seed was about 
3,300 lb per hr. A 2 per cent application of moisture was used 
in most of the beet seed runs, although a little better uni- 
formity was obtained when the (Continued on page 527) 
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The Engineering Challenge in Spray Application 


By O. W. Kromer 


MEMBER A.S.A.E. 


of weeds in grain crops has produced a new set of require- 

ments for spray equipment. Experiments conducted in 
the United States and Canada have fixed the amount of chemi- 
cal necessary to kill certain weeds under given conditions — 
also the amount of chemical that can be tolerated by grain 
crops without affecting their growth, yield, or reproducing 
properties. It should be fairly simple then to kill any weed 
in a grain crop in which the amount of chemical required to 
eradicate the weed is not more than the grain crop will with- 
stand. 

For example, to kill ragweed, morning glory, etc., in flax, 
the amount of 2,4-D needed varies from 1/4 to ¥2 lb of pure 
acid per acre, depending upon the climatic conditions and 
upon the growth activity of the plants. This amount of 
chemical can be applied in 2 gal of fuel oil from an airplane 
traveling 60 mph; or in from 21 to 100 gal or more of water 
per acre from a ground spray rig traveling 3 to 10 mph. 

It is obvious that applications at the lower gallonages must 
be made much more accurately than at the higher gallonages 
in order to achieve the results desired. 

It is not quite as simple as this would indicate to get a 
uniform application of spray material on the plants being 
treated. The following variables enter into and affect the rate 
of spray application: 

Nozzle spray pattern 

Boom capacity 

Pressure variations 

Rate of travel 

Chemical and water mixtures 
Wind and climatic conditions 
Spray swath overlap. 


Variations in any one of the above items can be great 
enough to cause failure of the spray application. Is it any 
wonder then that there have been failures in weed spraying? 
The wonder is that there has been as much success with this 
method of control as there has been. Some discussion of each 
of the above factors will serve to challenge engineers to ob- 
tain solutions to these problems. 

The “nozzles” variable is probably as controversial a sub- 
ject as anyone could pick to talk about; therefore, I will not 
pose as an expert but inject a few remarks which I feel are 
pertinent. 

The important characteristics of any nozzle are (a) spray 
pattern, (b) droplet size, (c) uniformity, (d) long life, and 
(e) non-clogging. 

It is apparent that, when nozzles are used in a spray boom 
adjacent to each other, their spray pattern must be such that 
it will blend in with the adjoining nozzle to give a uniform 
application. In order to do this with a nozzle with a narrow 
spray angle, the spray must be uniform in quantity as deter- 
miried by catching portions of the spray in test glasses placed 
in a row along the bottom of the spray fan. The height of the 
nozzle above the object being sprayed must te such that the 
lower outer edge of the spray fan will be half way to the 
next nozzle where it meets the spray from this adjacent nozzle. 
It is obvious that any change in this nozzle height will cause 
skip or overdose. Therefore, we do not favor this type spray 
pattern. 

A nozzle with a wide spray angle can be used with a 
single overlap as shown by the accompanying chart. A perfect 
spray pattern should be heavy at the center and taper out 
uniformly. When this nozzle is spraying in conjunction with 
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another nozzle of similar characteristics, a uniform rate of 
application is obtained and height variations have less effect 
on the quantity of spray application. The overlap spray will 
also have greater penetration into dense foliage. 

Droplet size is important in that larger droplets are affect- 
ed less by wind drift and evaporation, although too large 
droplets may not have as uniform a killing effect as smaller 
ones. 

Uniformity in a nozzle pertains to orifice discharge and 
spray pattern. It is apparent that all nozzles in a boom should 
be alike in these characteristics. 

Long life in a nozzle pertains to discharge orifice wear and 
spray pattern change as a result. It is necessary that nozzles 
maintain their original characteristics for some time so that 
confidence can be had in the rate of application and spray 
pattern. 

Non-clogging nozzles with poorly designed discharge orifice 
and unnecessarily fine mesh screen are a constant source of 
clogging. The nozzle screen should be of ample size, of heavy 
wire, or of perforated sheet so that it can be cleaned without 
damage. It should have mesh openings only slightly smaller 
than the nozzle orifice. There is no advantage in holding back 
fine particles which plug the nozzle screen when they could as 
well pass through the orifice. A suitable check valve which 
will not clog but will remain operative is desirable. 

The foregoing requirements apply also to cone-type 
nozzles, especially when used in spray booms. So much for 
nozzles and their effect on spray application. 

The second variable in spray application is spray boom 
and delivery hose capacity. This should be sufficient so that 
the pressure drop within the boom is not excessive and the 
farthest nozzle from the inlet will deliver its correct output. 

The third variable is pressure variations. These are caused 
by changes in pump speed. A sensitive regulator is necessar\ 
to maintain a predetermined pressure constantly on the noz? « 
orifice. 

The fourth variable, rate of travel, may be held ‘aicly 
constant on level ground with a throttle-governed engine. 
However, when spraying with a pickup truck or other vehicle 
with foot-speed control, or in hilly territory with a throttle- 
governed unit, the speed will vary considerably. This brings 
out the need for a suitable low-speed speedometer for reading 
exact ground travel speed and on which, by setting the boom 
length in the mechanism, the unit would also read acres 
sprayed. ; 

The fifth variable — variations in chemical and water mix- 
ture when preparing for spraying — (Continued on page 527) 


SINGLE OVERLAP SPRAY PATTERN 
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resulted in a product of unsatisfactory quality. The 

acidity is high, old cream flavors are prevalent, and the 
wality is generally poor. For a number of years there has 
seen a search for a positive means of maintaining the quality 
f cream for the period it is held on the farm. 

In 1939 a patent (U.S. Pat. No. 2192864) was granted to 
). E. Williams for preserving cream with sodium chloride. 
rhe addition of salt retarded deterioration and was adaptable 
‘0 farm use. The U.S. Food and Drug Administration re- 
ards the addition of salt to cream as adulteration and has not 

pproved Williams’ method. For that reasoa other means for 
reserving cream quality must be considered. 

Prompt cooling of cream and maintenance of low cream 
storage temperatures offer an effective means of maintaining 
«ream quality during the holding period. 

Factors other than storage temperature affect the quality 
of cream. The most important of these are length of holding 
period and cleanliness of cream handling. Low storage temper- 
itures minimize the effects of these other factors. Jensen and 
Bortree’*, in making studies of cream cooling effects, found 
that the temperature of storage was the most significant factor 
in controlling cream quality. 

Consideration of the means of cooling shows that the only 
positive method is cooling by a mechanical refrigerator. It 
offers a means of lowering the temperature quickly and main- 
taining a low cream temperature throughout the storage period. 

Bacterial growth is slow at temperatures lower than 48 F'. 
Temperatures lower than 40 F may cause flavor changes in 
the fresh cream. Powell’ reported that raw sweet cream tends 
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Fig. 1 Coil arrangement for cream cooler 
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A Low-Cost Mechanical Cooler for Holding Cream 
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to develop a bitter, metallic flavor when held below 40 F. 

With this background as a basis it was decided to design 
a low-cost mechanical cooler especially for holding cream 
on the farm. This cooler would insure positive temperature 
control, maintain cream temperatures of 40 to 48 F, and be- 
cause of its cover it would also offer some protection against 
air-borne contamination. 

Construction. In order to meet performance and low-cost 
requirements it was decided that the cooler should be of the 
dry-box type, with automatic controls, space for one 10-gal or 
four 5-gal cans, and capacity to cool 2 gal of cream in 6 hr 
from 90 to 50 F, while maintaining cabinet temperature be- 
tween 40 and 48 F. = 

Preliminary computations indicated that the cooling load 
would be 72.5 Btu per hr and the heat leakage and usage load, 
with usual insulation and two lid openings per day, 131 Btu per 
hr. It was also calculated that a 1/8-hp hermetic compressor 
with a static condenser, operating 50 per cent of the elapsed 
time, would be adequate for the total load of 203.5 Btu per hr. 

In addition to the details of construction shown in Figs. 1 
and 2, metal to metal contact between coil and inner shell is 
increased by Thermoplastic No. 446 (manufactured by Prestite 
Co., St. Louis, Mo.); and air stack increases air flow through 
the condenser, and the cooler is finished with white baked 
enamel on the outer shell and aluminum paint on the inner 
shell. 


Test Procedure. Cooling rates for water and for cream 
were determined, temperature readings being taken by use 
of copper-constantin thermocouples and a Leeds and Northrup 
potentiometer. Influences of container size and amounts of 
cream on the cooling rate were checked. 

Data for cost of operation computations were provided by 
connecting a watthour meter and an electric clock into the 
compressor motor circuit, between the motor and the thermo- 
static control switch. 

Four four-day preliminary laboratory tests were run with 
cream. In each test 20 gal of milk were received, sampled for 
bacterial count, and divided into equal 10-gal portions before 
separating. The milk was heated to about 95 F immediately 
before separating. The first portion was handled according to 
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a procedure called “A”, while the other portion was handled 
by a different procedure, “B’. Under procedure A, the milk 
was separated and the cream was cooled rapidly to a tempera- 
ture twenty or more degrees below that of separation. This 
cooled cream was then placed into the mechanical cooler. The 
B procedure was the same except that the cream was placed 
into the cooler at separation temperature. Both procedures 
were repeated for four consecutive days with the cream added 
directly to that previously accumulated, with no stirring. Data 
for the cooling rate, such as weight of cream added and 
temperatures at various time intervals were recorded during 
these tests. 

In order to determine the effect of cooling on the keeping 
quality of the cream, both bacterial plate counts and titratable 
acidities were made each day during the four-day test. The 
flavor was also scored daily. The score assigned was based on 
the score of butter which might reasonably be expected if the 
cream were to be churned. 

To observe the performance under farm conditions the test 
unit was installed on the farm of one of the Michigan State 
College cream producers. It was placed in the basement of 
the farmer’s house and set up with a watt-hour meter, timing 
clock, and a two-bulb recording thermometer. Four new shot 
cans were provided as cream storage containers. 

The producer's procedure for handling cream had been to 
separate the fresh, warm milk, cool the cream obtained to 65 
to 70 F, and add this to previously accumulated cream in a 
10-gal can. No further cooling was provided, so the cream 
storage temperature became that of the basement room. The 
cream was marketed each Saturday. 

The cream separator was taken apart and washed after 
the morning separation. It was rinsed but not dismantled after 
the evening separation. 

For the test with the cooler, cream was added to the shot 
cans directly from the separator and then placed into the cool- 
er. Succeeding additions were made by removing the can from 
the cooler, separating onto the accumulated cream and replac- 
ing the can into the cooler. When the cream was delivered 
to the college creamery, it was sampled for acidity and scored 
for flavor. The receiving temperature was recorded. 


DATA AND RESULTS 


The preliminary tests with water showed that with 5-gal 
cans the cooling rate was 3.38 F per hr and with 10-gal cans, 
2.53 F per hr. Both the type of can and the total amount of 
water affected the cooling rate. 

The cooling rate for cream was higher, as might be ex- 
pected, because of the lower specific heat of cream. With 
cream from the B series the cooling rate on the first day and 
during the first four hours was as much as 6.25 F per hr. 
Peaks of temperature for each succeeding day were caused by 
the addition of new cream to that already in the cooler. 


Quality of Stored Cream. The milk separated was of av- 
erage to poor quality. It is emphasized that A and B cream 
was from the same milk. It is significant that when the initial 
bacterial load was very high the B series developed a much 
higher acidity than the A, but when milk of high quality was 
used, the difference in developed acidity between A and B 
methods was slight. The rate of acidity increase is faster for 
both series when low quality cream is cooled. The results seem 
to indicate that freshly produced cream may be added to the 
cooler with no criticism on an acid-development basis. 

A few of the samples of very low acidity after four days 
holding had slightly metallic flavors. This agrees with the 
findings of Powell® as stated earlier. 

Butter made from cream of the four tests scored from 90 
to 93. With so few samples no definite trend was indicated. 

Farm tests were made over the period from July 12, 1947, 
to August 14, 1948. 

For comparison, cream from the evening milkings (clean 
separator) from Wednesday through Friday was stored out- 
side the mechanical cooler as had been the farmer's usual 
practice. In no case was the cream held longer than 90 hr. 
The average acidity for this cream was 0.576 per cent, with a 
range of 0.52 to 0.56 per cent. The score averaged 89. 
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Fig. 3 Additional income from premiums of various amounts for 
quality cream 


Results for the farm-held cream (score range, 90-93) indi- 
cate that the mechanical cooler is successful in maintaining 
the quality of the cream. 

The cost of operation depends upon the local cost of pow- 
er and the upkeep on the cooler unit. Meter readings were 
made every two weeks during the test period. The average 
energy consumption was 3.3 kw-hr per week. The range was 
from 3 to 3.5 kw-hr per week. 

After a year’s operation there was no breakdown in any 
of the parts, the insulation was in good condition and all con- 
trols operated properly. An accurate estimate of the useful 
life of the refrigerator cannot be made from the data available 
at the time of this writing. 

The temperature maintained in the cooler was fairly con- 
stant, with rises twice daily at the times the cooler was opened 
for the addition of fresh, warm cream. Fig. 5 is a typical tem- 
perature curve plotted from the two-bulb recording thermom- 
eter chart. 


DISCUSSION 


Results on the quality of cream stored indicate that low 
temperatures for storage are important in the maintenance of 
good quality. The mechanical cooler offers a means for main 
taining a constant low temperature and provides a relatively 
dust-free storage box. 4 

The design of the cooler is such that manufacturing costs 
are kept to a minimum. Operation costs are low because of 
the low energy consumption. Assuming a capital investmen' 
of $100 and a life of fifteen years, the annual operation costs 
are (1) depreciation and maintenance at 10 per cent, $10 per 
year; (2) average interest cost at 6 per cent, $3.30; (3) cost 
of energy (14 kw-hr per day at 2c per kw-hr) $3.65; total 
$16.95 per year. 

If it were necessary to offer the cream producer some adc 
ed incentive for buying a mechanical cream cooler, a premiur 
could be paid for producing high-quality cream. This prem: 
um might be enough to pay the annual cost of the cooler an. 
allow a small profit for its use. Fig. 3 is a graph which show 
the additional income which premiums of various amount 
would provide. 

The use of a mechanical cream cooler offers a positiy 
means of maintaining low holding temperatures and maintai: 
ing quality in cream. 
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Spray-Type Seed Treater 


(Continued from page 523) 


me amounts of fungicide and dye were applied with 4 per 
at moisture. In treating milo, the only seed rate tried was 
300 Ib per hr, using a 1 per cent moisture application. With 
by limas, trials were made with 4 per cent moisture added 
a seed rate of 8,1001b per hr and with 4 per cent at 
000 Ib per hr. Satisfactory coverage was obtained in each 
se, with no mechanical injury to the seed. ; 
Nozzle pressures from 25 to 60 psi were found to be satis- 
ctory for treating seeds such as sugar beets, on which uni- 
1m coverage is difficult to obtain. The lower pressure is 
ore desirable from the operational standpoint, as it allows 
he use of a larger nozzle and thus reduces the tendency to 
clog. Pressures somewhat less than 25 psi can be used when 
treating smooth-coated seeds, such as beans, where redistribu- 
tion from seed to seed contributes to uniform coverage. In 
general, the uniformity of application obtained with a particu- 
lar spray pattern, especially on seeds where there is no appre- 
ciable redistribution, is affected by the following conditions: 
(a) Kind of seed. Small seeds are more difficult to treat 
than larger ones, because the chances of exposure when pass- 
ing down through the spray zone are fewer. Ser Lee 
(b) Volumetric seed rate. Uniformity of application im- 
proves considerably as the seed rate is decreased. ; 
(c) Drum speed. Increasing the drum speed improves uni- 
formity of coverage. However, speeds much above 25 rpm are 
not desirable with the unit discussed herein, because seed would 
tend to shower down through the spray, or carry over the top. 
(d) Drum slope. Increasing the angle below the horizon- 
tal improves uniformity until a slope is reached where the 
seed band becomes so thin that it is unstable and has excessive 
slippage on the drum. 


The seed treater discussed in this paper is essentially a 
high-capacity constant rate machine and is not particularly 
suited to the treatment of small lots of seed. The maximum 
seed rate is determined by the ability of the machine to apply 
the treating material uniformly. The minimum seed rate when 
applying materials suspended in water is determined chiefly 
by the minimum size of nozzle which can be used without 
clogging and by the maximum percentage of moisture which 
can be added to the seed. The principal problems encountered 
in the use of such a treater are: 

(a) Clogging of nozzles and screens by suspended ma- 
terials. Proper selection of nozzle and screen sizes minimizes 
this problem. The use of soluble or liquid materials and the 
improvement of present formulations of insoluble materials 
would also help. 

(b) Abrasive action of suspended materials. Pump trou- 
bles have been eliminated by use of a pressurized supply tank 
with the agitator shaft entering from the top. Erosion of 
nozzles apparently can be kept within reason by use of stain- 
less steel instead of brass. 

(c) Settling of suspended materials in pipe lines. Over- 
coming this problem requires the use of small-diameter lines 
to maintain adequate velocities and involves flushing the lines 
with air or water whenever the machine is shut down. 

The chief advantages of this treater are: 


(a) Uniform coverage, even on rough absorbent seeds, 
such as sugar beets. 

(b) Protection of the operator from dangerous or ob- 
no ious materials. (The commercial unit now being built will 
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be completely enclosed to confine the treating spray.) 

(c) Reduction of dust nuisance in subsequent handling of 
treated seed (as compared to dusted seed ). 

(d) Ease of complete emptying and cleaning. The drum 
is self-cleaning, with no corners in which wet seed might stick 
and accumulate, and at a 2-deg slope will empty itself within 
a minute or two after the seed supply is stopped. The seed 
meter can be emptied completely by merely lowering the 
hinged flap (Fig. 4). 
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Engineering Challenge in Spray Application 
(Continued from page 524) 


can be caused by inaccurate measuring of the water or chemi- 
cal and by improper labeling of the chemical. Spray tanks or 
barrels should be calibrated in 5-gal increments with a good 
measuring stick. This stick should be used uncoated so the 
true height of the liquid can be read. Chemical companies are 
now labeling their cans with the pints of chemical to be used 
per acre for various crops. This simplifies this part of the ap- 
plication in that it is only necessary to determine the amount 
of water to be added to the solution, divide by the gallons ap- 
plied per acre, and add the correct amount of chemical. 

A simple diagram or slide rule might further simplify 
this process especially when the acid content of the can is 
not labeled as clearly as mentioned above. 

Wind and climatic conditions, the sixth variable, have very 
definite effects on spraying. When spraying under windy con- 
ditions, it is advisable to increase the rate of carrier fluid 
application. This reduces drift and evaporation. Increasing 
the pressure increases the rate of application only slightly and 
increases fogging and drift. Therefore, it is necessary to 
change nozzle tips. A nozzle on which the rate of application 
could be accurately changed might be desirable. 

The final or seventh, variable to overcome is spray swath 
overlap or skip. This could be eliminated by means of a 
suitable marker on the extremities of the spray boom. Wheel, 
skids, etc., are not satisfactory; therefore, it remains for some 
enterprising engineer to develop a chemical dye or other means 
of marking the sprayed area. , 

Items not mentioned above as affecting the rate of spray 
application, but nevertheless requiring engineering improve- 
ment might be mentioned here, such as pumps, tank and 
booms, hoses and support structure. 

The gear pump which is the most popular now in use 
leaves much to be desired, in that it will not withstand pump- 
ing abrasive materials, loses its priming ability when worn, 
and cannot be repaired. Its redeeming features are cheapness 
and simplicity. It will stand up well in use if not used with 
abrasive materials. It should be of ample capacity for high- 
gallonage spraying. 

Tanks and booms should be corrosion resistant to alkalies 
and acids used in spray materials and fertilizers, and they 
should be sufficiently strong so as not to break in use. 

Hoses should be of ample capacity to carry sufficient 
chemical for high-gallonage spraying if this becomes neces- 
sary and should be resistant to the chemicals and acids en- 
countered. It should have sufficient body and braid to with- 
stand the suctions and pressures imposed. 

The support structure should be sufficiently strong to 
hold the booms rigidly without swaying or jumping while 
spraying. : 

When a sprayer is produced with the characteristics men- 
tioned above, the farmer can — his fields with confidence, 
knowing that the chemicals will produce the results intended. 
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A Regional Program for Testing Weed-Control Equipment 


By R. A. Norton, V. H. Johnson, and R. E. Larson 


MEMBER A.S.A.E. JUNIOR MEMBER A.S.A.E. JUNIOR MEMBER A.S.A.E. 


ONTINUED interest in the development and testing son*. Experimental machines were built especially for the pur. 
of equipment for weed control in growing crops has led pose, or machines ordinarily sold by farm equipment dealers 
to the establishment of a regional research project deal- were modified to obtain desired results. These machines might 
ing with the problems encountered in this kind of work. Fa- be used to treat the soil so as to discourage the germination 
cilities are available in various states in the Mississippi Valley Of weed seed or to uproot or otherwise hinder the develop- 
for the study of equipment problems in corn, sweet corn, soy- ™ent of weeds already growing. 

beans, small grains, sugar beets, cotton, and sugar cane. Pre- During the period 1936-46 a farm at Lamberton, Minn., 
liminary investigations have been started in Minnesota and was operated jointly by the University of Minnesota, the Min- 
Iowa on the first four of these crops. This paper will deal nesota Department of Agriculture, and the U.S. Department 
only with equipment for the row crops — field corn, sweet of Agriculture in conducting extensive tests on the control of 


corn, and soybeans — and with certain laboratory studies. field bindweed by cropping methods, special machinery, and 
Previous Work. A project on methods of controlling weeds chemicals. 
has been active for several years at the Agricultural Engineer- Flame weeding investigations were started at the Minne- 


ing Research Farm near Ames, Iowa. Before 1948, these at- sota Agricultural Experiment Station in 1947 on an explora- 
tempts were mainly by mechanical methods such as tillage tory basis—to become familiar with the types of equipment 
and cultivation. Results obtained from these studies have been available and some of their limitations and possibilities. Late 
reported previously in several publications. Reference will not in the growing season of the same year a flame weeder was 
be made to all of them but the reader’s attention is directed delivered to the Iowa Agricultural Experiment Station. No 
to the discussion of tillage by Norton, Collins, and Browning** detailed testing program could be instituted after this machine 
and Browning and Norton? and to the discussion of general arrived, but it was used sufficiently to indicate that beneficial 
methods of controlling weeds by Shedd, Collins, and David- results might be obtained through its use in a wet year when 


aes re gn oe mechanical cultivation was not very effective. 

is paper was presented at the winter meeting of the erican : : on : “We 
Society of Agricultural Engineers at Chicago, IIl., December, 1948, as h oe in the rpg — ~ —— Pi Ne apg 
a contribution of the Power and Machinery Division. Authorized for C®€mical sprays, such as 2,4-D, developed rapidly in the north- 
publication as Journal Paper No. J-1617 of the Iowa Agricultural Ex- central states during 1947, when, as stated above, the weed 
periment Station, Project 396. In the files of the University of Min- problem in row crops was very serious. Failures of some com- 
nesota this is Paper No. 2442, Scientific Journal Series. This is a report mercial sprayers during operation and uncertainties as to re- 
of a study, certain phases of which were carried on under the Research sults that might be obtained from their use led to the pre- 
and Marketing Act of 1946. liminary studies of design problems reported by Barger et al’. 


R. A. NorTon is agricultural engineer (BPISAE), USDA, cooperat-. By the beginning of 1948, the program of weed-control 


ing with the Iowa Agricultural Experiment Station, Ames. V.H. JoHN- - 7 x 
SON is assistant in the division of agricultural engineering, University equipment research at the Minnesota and Iowa Agricultural 


of Minnesota, and R. E. LARSON is agent (junior agricultural engineer) Experiment Stations had developed to the point where a divi- 
(BPISAE), USDA, cooperating with the Minnesota Agricultural Exper- Sion of activities might be made. This would prevent over- 
iment Station, St. Paul, Minn. lapping of effort and would utilize the facilities available in 
these two states to the best possible advantage. Accordingly 
a regional laboratory for the testing of the parts such as 
pumps, nozzles, filters, special valves, and the like that make 


* Superscript numbers refer to the appended bibliography. 


AutuHors’ Note: The authors are indebted to E. V. Collins, re- 


search professor of agricultural engineering, and R. $. Dunham, agrono- . - : . i ° SsRiesenl 
mist at the Iowa and Minnesota Agricultural Experiment Stations, up spraying equipment is being developed in the agricultu 


respectively, for their assistance in planning and carrying out the field is ae ery at en Farm, = Paul, “oad 
work incident to these investigations and to E. S. Renoll, agent (junior tal ed studies of flame weeders were conducted at the Uni- 


agricultural engineer), (BPISAE), who assisted with the field work and versity of Minnesota agricultural research center near Rose- 
computation in connection with the studies in Iowa. mount. An extensive layout of field test plots for weed-spraying 
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Fig. 1 (Left) Testing stand for weed-spraying nozzles at the laboratory at University Farm, St. Paul, Minn. The short piece of corrugated m 
just above the graduate cylinders may be tilted back to effect an instantaneous cutoff of flow from test rack to cylinders. Excess spray material t! 
drains back to the supply tank through a trough underneath the larger corrugated sheet e Fig. 2 (Right) The testing stand for pumps usec 
chemical spraying for weed control at the Minnesota laboratory. Discharges and pressures developed by each pump may be determined by a comm 
set of instruments while all pumps remain continuously in operation, The water meter (large dial near front of stand) may be read directly to ( 
gal. Pressures may be varied from 0 to 300 psi absolute 
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I:g 3. Yields of field corn obtained where various kinds of weed- 
control equipment were tested at the Agricultural Engineering Research 
Iarm near Ames, Iowa (1948). Heavy black bar, at left, shows yields 
where only mechanical cultivation was used. Lightweight solid and cross- 
hatched bars show comparative yields, some significantly higher, where 
o:ner weed-control measures were added to the mechanical cultivation 


equipment, flame weeders, mechanical cultivators, and com- 
binations of two or more of these machines was established 
at the Agricultural Engineering Research Farm at Ames, Iowa. 
Here it was possible to study the effects of using different 
kinds of machines for weed control at different periods during 
the development of field crops to determine the features that 
must be built into such machines in the future. Other field 
tests on varous phases of the weed-control equipment prob- 
lem were conducted on lands controlled by Iowa State Col- 
lege, but the results are beyond the scope of this paper and 
will be reported at a later date by other investigators. 

Laboratory Studies. Spraying-equipment studies in progress 
and anticipated for the near future at the laboratory at St. 
Paul, Minn., include tests of pumps, nozzles, filters, and other 
components of spraying systems. 

The nozzle-testing stand shown in Fig. 1 is similar to that 
used in the tests reported by Barger et al, cited earlier in this 
paper. The nozzles are tested at 20-in spacings, the boom 
height is adjustable, and a shutoff gate is added to allow a 
determination of the rate of flow through the nozzles. In addi- 
tion to spray pattern tests, the effect of wear on rates of dis- 
charge through the nozzles is being checked by determining the 
flow during each successive test. Also, the effect of interfer- 
ence of the edges of the fan-shaped spray patterns of adjacent 
nozzles is being studied where the patterns overlap when noz- 
zles are set exactly in line with the center of the boom. 

A test is in progress on the effect of DDT on various 
metals. Other tests will be started shortly to determine the 
effect of 2,4-D on metals, implement paints, rubber hose, and 
tubber tires. 

Testing equipment that will accommodate several kinds of 
pumps in operation at one time is shown in Fig. 2. This pro- 
vides for checking discharges and pressures of each individual 
pump with a common set of instruments. The water meter 
is capable of direct readings as lédw as 0.1 gal and pressures 
may be varied from 0 to 300 psi absolute. 

Flame Weeding Studies. Based on the preliminary work 

with flame weeding at the Minnesota Station the previous 
year, a rather extensive study of this kind of weed control 
was conducted in 1948. All tests were with field corn. The 
fuel, liquid petroleum gas, was used in a generator-type burner. 
Corn yield data were not available at the time this paper was 
prepared but several recommendations for operation of flame 
weeders are given as a result of observations made during the 
gtowing season: 
_ | Previous shovel or sweep cultivation that leaves any 
irregular surface near the row is a definite deterrent to good 
flaming. Lumps or ridges in the soil tend to deflect the flame 
and. because the nozzles need to be near the ground surface, 
may at times nearly block off the mouth of the burner. 

2 When working with relatively high discharge pressures 
wit! a two-row unit in which liquid petroleum is fed to the 
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generator at the burner, care must be exercised to stagger 
burners in adjacent rows, even though they are discharging 
in the same direction. The flame of the one may so deplete 
the air supply to the other that it will go out or burn in- 
effectually. In other words, the entire path of flame from any 
burner should be free. The paths of flames from burners work- 
ing on opposite sides of one row should not interfere lest the 
flames ricochet when they meet and burn the corn foliage. 

3 It is necessary to avoid using such heavy pressures that 
the flame licks at the leaves of the corn in an adjoining row 
after glancing upward from the point where it strikes the 
ground. i 

4 The generating-type burners used in 1948 proved much 
more satisfactory than those operating on direct gas pressure 
from the supply tank, which were used in 1947. Where pres- 
sure direct from the supply tank was used, refrigeration due 
to vaporization within the tank reduced discharge pressure 
after a few hours’ work. This was especially true when the 
fuel level in the tank had dropped considerably from the 
“full” mark. 

5 The generating-type burner could not be shut down as 
completely at ends of rows as could the other type. This was 
due to the fact that the control valve was situated at the out- 
let from the supply tank and the liquid remaining in the 
lines leading to the burners provided a large volume of gas, 
in liquid state, still to be burned after the valve was closed. 

6 The generating-type burner has an adjustable air sup- 
ply valve that requires careful adjustment, but once set it 
gives good performance. 

In addition to the above-described studies, which are of a 
purely mechanical nature, more basic information on flame 
weeding is necessary, for example the following: What quan- 
tity of heat is necessary to kill weeds? What happens within 
the plant to cause it to die? What is the comparative efficiency 
of turbulent, as compared to direct, flame in killing weed 
growth? What would be the effect on crop plants and weeds 
of using sooty flames from low-grade fuels rather than almost 
colorless flames from comparatively high-grade fuels? Some 
of these problems and many more will, if studied, require the 
cooperation of workers in plant pathology, perhaps horticul- 
ture, biochemistry, and other fields. ; 


Field Plot Studies. Observations and yield data are re- 
ported from the field plot investigations at the Agricultural 
Engineering Research Farm near Ames, Iowa. It is emphasized 
that these results are for one year only. The weather condi- 
tions peculiar to 1948 may have affected the results, and repe- 
tition of the same treatments in years with different weather 
patterns may lead to different conclusions. The findings on 
the different kinds of row crops and on different varieties of 
the same crop are sufficiently consistent, however, that a 
certain amount of confidence may be placed in them. 

It is not the purpose, in the following discussion, to com- 
pare the effects of different formulations of weed-killing 
chemicals or different varieties of crops. Varieties were intro- 
duced only to show that the general results obtained are not 
attributable to the accident of selecting a certain variety. For 
this reason the varieties shall remain nameless. Neither 
is it intended that the different rates of application of 2,4-D 
used in some of the series of treatments should, in any sense, 
be considered as establishing recommended practices. All such 
variables as rates and dates of application were introduced 
into the experiment only that the results might serve as a 
guide to equipment manufacturers and to farm operators 
who may wish to fabricate their own equipment. Rates of 
application may affect the quantities of chemical solutions to 
be carried across the field. This would be reflected in the 
necessary strength of frames for equipment, size of tires, and 
the like. The clearance required of various machines depends 
on the height of the crop at the most desirable time for appli- 
cation. For these reasons the yields are reported by groups, 
comparisons being made only between the broad categories, 
such as conventional cultivation, pre-emergence spraying, post- 
emergence spraying, and flame weeding, except that where 
height of crop is a factor the treatments that accompanied 
the best yields will be indicated. 
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Fig. 4 Yields of sweet corn from plots where various kinds of weed- 
control equipment were used at the Agricultural Engineering Research 
Farm near Ames, Iowa (1948). While none of the group-mean yields 
are significantly larger than where mechanical cultivation was used 
alone, it is possible, except in flame weeding on variety 2, to select in- 
dividual weed-control treatments in each category that are on the 
favorable side of the heavy horizontal lines across the tops of the 
columns representing yields from the check treatment 


Pre-emergence sprays of 2,4-D in the form of amine salt 
solutions were applied to field corn and sweet corn at five 
different rates, covering the range of recommended practices. 
These sprays were applied directly to the soil after the corn 
was planted but before it had come up through the ground 
surface. Pre-emergence and preplanting sprays were applied 
to different plots of soybeans. One treatment called for appli- 
cation as long as 4 weeks before planting. 

Postemergence sprays of 2,4-D in the form of amine salt 
solutions were applied at previously recommended rates to 
these same three crops. For field corn and sweet corn the 
sprays were put on at various dates from the time the corn 
had three or four leaves until after the ears were in the milk. 
Postemergence sprays were applied to soybeans when the 
plants were 2in high and, on other plots, when the plants 
were 12 in high. 

A flame weeder, burning propane gas through non-generat- 
ing burners, was used on different corn plots, once on each 
plot at four different stages of growth. The same equipment 
was used on soybeans at two different stages of growth. One 
group of soybean plots was flame weeded twice during the 
season. All of these trials were set up for comparison with 
mechanical cultivation, and the entire group of tests was repli- 
cated six to seven times for each crop or variety. 

About a week after the crops came up, no difference could 
be seen between the places where pre-emergence or preplant- 
ing sprays had been applied and where there was no treat- 
ment. Three weeks after emergence, and at later periods, it 
was found that such sprays applied at recommended rates 
(about 2 lb of 2,4-D acid per acre in the amine salt solution 
form) gave better control of weeds than in other plots. It is 
to be emphasized, however, that no treatment or combination 
of treatments held the weeds in check sufficiently to eliminate 
the need for cultivation. 

A comparison of the yields of all three kinds of row crops 
shows that, where pre-emergence sprays were used, yields were 
increased over plots where weed control was by mechanical cul- 
tivation only. Yield data are presented in Figs. 3, 4, 5 and the 
least significant differences between yields from different indi- 
vidual treatments and groups of treatments are shown. 

All crops and varieties tested, except one variety of soy- 
beans, showed favorable yield results for postemergence spray- 
ing. In this category, the best treatment on soybeans seemed 
to be at a height of 2 in; on sweet corn, at 4in. On field corn, 
application after the stalk was full grown seemed to give best 
results, but there was no serious objection to applying it at 
4in on this crop. The most critical time for application of 
postemergence sprays to either kind of corn crop was at about 
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Fig. 5 Yields of soybeans from plots where various kinds of weed- 
control equipment were under test at the Agricultural Engineering Re- 
search Farm near Ames, Iowa (1948). None of the individual or group- 
mean yields are significantly greater than where mechanical cultivation 
was used alone. But even with this crop, which is recognized as being 
susceptible to weed-control measures, it is possible, except in post 
emergence spraying on variety 1, to select individual treatments in each 
category where the yields compare favorably with those which received 

mechanical cultivation only 


24 to 30 in high, when the plant is growing rapidly. This has 
been pointed out by many investigators. 

All crops and varieties tested, except one variety of sweet 
corn, responded favorably to flame weeding. The best stage of 
growth for this treatment seemed to be at about 2 in high for 
soybeans and at about 12 to 24 in for the corn crops. The corn 
crops seemed to be most easily damaged by flame weeding 
when about 4 in high. It seems desirable to pick a compara- 
tively cool, cloudy day, if possible, for flame weeding in corn. 

About the most useful conclusions that can be drawn from 
this study are the following: 

1 It may be feasible through pre-emergence spraying, 
early postemergence spraying, or flame weeding to delay or 
eliminate the costly and time-consuming first cultivation of 
corn, sweet corn, and soybeans, waiting for the plants to get 
large enough to permit tractor cultivators to move rapidly 
through the field. 

2 If corn fields are infested with late-season weeds 
such as cocklebur and buttonweed, these may be controlled 
through late spraying with high-clearance machines — the 
same machines that are used for late-brood spraying for con- 
trol of European corn borer — without causing any reduction 
in the crop yield. Again it is emphasized that these conclu- 
sions are based on a single year’s results and are subject to 
modification in the light of further investigation. 

The foregoing discussion shows how the facilities availabl« 
at two state experiment stations may be made to supplemen 
each other, but further pooling and utilization of existing fa 
cilities are needed. As examples we may cite the desirabilit: 
of further coordination of the work on weed control equip- 
ment for root crops, forage crops, fiber crops, and smal. 
grains. The need of further work on flame weeding has bee: 
recognized earlier in the paper. Seed-cleaning devices nee: 
further testing and development. A start has been made ir 
testing equipment for application of weed-control chemicals b 
airplanes, but many problems in this category also remai 
unsolved. 

BIBLIOGRAPHY 

1 Barger, E. L., Collins, E. V., Norton, R. A., and Liljedahl, J. 
Problems in the design of chemical weed-control equipment for 1 
crops. AGRICULTURAL ENGINEERING 29:381-383, 389. 1948. 

2 Browning, G. M. and Norton, R. A. Tillage practices with cc 
and soybeans in Iowa. Soil Sci. Soc. Amer. Proc., 12:491-496. 19: 

3 Norton, R. A., Collins, E. V., and Browning, G. M. Pres ' 
status of the plow as a tillage implement. AGRICULTURAL ENGINEERI® 
25:7-10. 1944. 

4 Shedd, C. K. Collins, E. V., and Davidson, J. B. Weed cont: )! 

in growing corn. Iowa Agr. Expt. Sta. and Iowa Agr. Ext. Serv. B11. 
P. 44. 1942. 


Sie es age ae sc ANT See CREE Rial ae - ae ies 

epee) 2h PTE as ea eae aie at ot ae i aa ay 

. ae eee Oe ae i tn a ae ve pO ee 
ey ye ; 
ane 530 AGRICULTURAL ENGINEERING for November 194: Ac 
oe hs 

eat 5 =“ 

ep 3 é ze =< A 2 i 

Ss - ‘ : 4 = a oy ” ah = Ss ay - 7 rn 

Agee 4 71 J Li oo ae a ‘ Z 

a I ¢ 3 2o| a — 7 us = % 

Yaa ; - mm | no a é 
epee IGNIFICANT (M,. 7, | —cL:= a | 

Sipe ho / SirPERENCE RL ; } 1 ” ‘ee | RANGE ta Z 
ee aed IN THIS oe isis : | Y 

“oe 4 : 1 4 Fy , } 
ise et) ) enna : re) " A a Z ¢ 
. : aoa = , 
ee 2 3 art ¥ y 
wre q \/ 3 = —= me 
es # ; 7 7 ia i , = ee Y - ig 
erry 2 : NO a te 4 NO nn Y na 
Ao soe ' e SIGNIFICANT te , SIGNIF CANT Im Y, | : 

Wat \ a + 3 OIF FERENCE im at, bc: , ee » cl 
ities @ s IN THIS os is i 

cay = PANGE ff ' a : = ae Te 
; Lies ° ° P ‘ ° ny 
cia th 
- ee pe 
a, ee z = - 
poe BS aS he 
i X wo wo 5 

cod a1 

' —7 tor 
es tul 
Sane, re 
= re F 
oie s | 
es a 
on Is 
ay Sc 

: a as i 
a 
:% 

., Ope 
ie 
Be a 
1 “ 
vee 8 
oa r 
j oa it ald 
[es . 
ena Q 
ae $ 
ra R Si 
a pecs te # 
Mas: 
Bee x 
ee Fig 
e of. 
ze as can 
om ris 
- 
' fee 
Pk. 
ae 8 
mes: Me 
= ‘ 

: a4 
ge, 6 
pgs Q 
yet 
+ er s 
. Bs 
ee 
oe les 
Tes ‘ 
- 
ee 3 
: = Fig 
ee tan 
ae Wa 
: “oe sto: 
eee th 
Be ere] d 
oa gon wat 
od, oo 
aa ture 
ie 
Ber ——_———— ee 
ee “Ane: Fae TSH Gaae 2 a i RR en aa DE ae Se iar Biase - : Brink eines a | 
re 22 7S EL OS ee ROE ee ae ss aioe 
Sao ara ix wa Rhee tne s 7 2 te 
ee ae ne + Y 
Meme sean Nick Paar moe ca ae He wea hes 


AGRICULTURAL ENGINEERING for November 1949 531 


Milk Cooler Use of Heat Removed from Milk 


By R. C. Shipman 


MeMBerR A.S.A.E. 


> SE! 


performance characteristics of various types of can-type 

farm milk coolers. The data was obtained by testing a 
namber of coolers under laboratory conditions. The proce- 
cures outlined in the ASRE Standard Methods of Rating and 
‘Testing Complete Can-Type Milk Coolers!* were followed. 
‘. he purpose of the tests was to study the rate of heat removal 
f-om the cans under various conditions. 

While viewing the rate of cooling under the various condi- 
tons which follow, the safe holding temperatures for milk 
sould be kept in mind. Regulations in some localities specify 
« rate of cooling as fast as 50 F or below within one hour's 
t_me. Further emphasis is given to the importance of tempera- 
tures below 50 F, especially in the top level of the can, in the 
r port by T. G. Anderson and John E. Nicholas? of the Penn- 
s lvania State Agricultural Experiment Station, which states: 


Te purpose of this paper is to present a review of the 


This paper was presented at the annual meeting of the American 
S ciety of Agricultural Engineers at East Lansing, Mich., June, 1949, 
a‘ a contribution of the Rural Electric Division. 


R. C. SHIPMAN is manager, quality control division, United Co- 
operatives, Inc., Ithaca, N. Y. 


Time im Pours 
Fig. 1 


“The bacteria in fresh milk is filtered into the cream layer 
with the creaming of the milk. This phenomenon concentrates 
90 per cent or more of the organisms contained in the milk in 
the cream layer within two hours, depending on its tempera- 
ture.” 

In the accompanying temperature curves (Figs. 1 to 8), 
the can temperatures are given at three points: 3 in from top 
center, 3 in from bottom center, and midway between top and 
bottom. The water temperatures are at the top and bottom 
water levels, or if flowing on the can, the temperature of the 
water applied to the can. 

From the preceding, we readily observe the following: 

1 Agitation of the water bath assists materially in the 
movement of heat from the can to the water bath. 

2 Agitation of the water bath helps to reduce wide tem- 
perature difference between the top and the bottom of the can. 

3 The largest amount of heat is removed from the can 
during the first hour it is in the cooler. 

4 If the temperature of the water contacting the can is 
40 F or below during the first hour of cooling, the warmest 
part of the can will be below 50 F within one hour. 


Time 12 Hours 


(Left) A water bath cooler with 1.6:1 water-to-milk ratio. Water temperatures at start 39 F. Very small amount of ice and no agitation 


of water bath. Notice slow rate of cooling of top can level and wide difference in temperature between top and bottom of both water bath and 


can contents ¢@ 


Fig. 2 (Right) Water bath cooler, same as conditions in Fig. 1, except water bath was agitated for one hour. Note less 


difference between top and bottom can temperatures at end of agitation period 


F 4 Rf 4 Ss 6 7 8 9 40 
Time i Hours 


Time 1a Hours 


Fig 3 (Left) Water bath cooler, same as Fig. 1, except one-half load of cooler tank capacity in cans put in cooler, without adding water to cooler 
tan. Low water level causes slow top can level cooling. At the same time water-to-milk ratio was increased from 1.6:1 to 3.2:1 ° Fig.4 (Right) 
Water bath cooler with heavy ice bank, approximately 3.5 lb ice per gallon of milk. Water to milk ratio, 1.9:1. Water-bath agitated 23% hr. Ample 
stor-d refrigeration and agitation of water bath cool can contents to safe storage temperatures within an hour. The inversion of temperatures of 
the water (used for test loading) in the can occurred at approximately 114 hr time. This important phenomenon of stratification of non-agitated 
wat: baths is emphasized by John E. Nicholas* of the Pennsylvania Agricultural Experiment Station in Bulletin 375. When the average tempera- 
ture of the water bath is above 39 F, the higher temperatures are in the top layers; however, if the average temperature is below 39 F the top 
layers have the lower temperatures 
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Fig. 5 (Left) Same conditions as Fig. 4, except no agitation was made of the water bath. Note the relatively high temperature of top water 


level for 314 hr and slow rate of cooling of top can level @ Fig. 6 


(Right) Water bath cooler with 2.2:1 water-to-milk ratio. Water agi- 


tated or pumped to spray or flow on bell of can at all times refrigeration unit operates. Water temperature, 35 F at start. Note small difference 
between top and bottom can temperatures. Rate of heat removal from can after one hour is heat-moving capacity of refrigeration system 


5 Only small differences in can temperatures exist in all 
the types of coolers at the end of a 12-hr period. 

The question of cost of operation of the different types of 
coolers quite often arises. To compare the cost of operation 
under identical conditions, five 4-can coolers were selected, 
representing the different types which would give as nearly as 
possible the same final can temperature at the end of a 12-hr 
cooling period similar to farm night loading. The final can 
temperatures ranged from 34 F to 39 F. These coolers were all 
operated at the same time in the same room maintained at 
78 F. A full 4-can load of 92 F water was placed in each cool- 
er for 12 hr. This was removed and a second load placed in 
for one hour, then removed. It is interesting to note that the 
running time for the night load on the coolers ranged from 
10 hr 30 min for the shortest to 11 hr 55 min for the longest. 
For the 24-hr loading, the watts per gallon degree temperature 
drop ranged from 1.9 to 2.3 on the five coolers. 

The pattern of cooling of the can during the first hour has 
little effect on the total running time or current consumed 
when the cans are in the cooler a 12-hr period. One hour 
morning cooling uses less current when the amount of heat 
removed from the can in the hour is less than that removed in 
a 12-hr storage period. 

Of the above coolers, three were powered by 13 hp motors 
and two by 4 hp motors, yet the total running time and pow- 
er requirement per degree temperature change was very simi- 
lar, The refrigerant used in the systems was the same. The 
differences were in the balance of low and high side pressures. 
This emphasizes the point that the motor horsepower does not 
necessarily indicate the heat-moving capacity of the refrigera- 
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tion unit. For example, a ¥-hp high side unit may be pow- 
ered to operate within a 0 to 25F evaporator temperature 
range. At 0 F its capacity is only 2200 Btu per hour, while at 
25 F its capacity is 4100 Btu per hour, and at 15 F, 3300 Btu 
per hr. 

Under normal farm loading conditions, approximately 
4000 Btu are placed in a cooler in each 10 gal of milk. If the 
25 F evaporator temperature is used, this unit could remove 
the heat from one 10-gal can with approximately one hour's 
running time, while if a 15-deg temperature is used, approxi- 
mately 144 hr running time would be required, and at an ex- 
tremely low temperature of 0 F, the running time would be 
almost 2 hr. This is disregarding any cabinet losses. 

Winter and summer operation of milk coolers offer a wide 
variety of operation conditions. With milkhouse temperatures 
at 80F or higher, the refrigeration unit has a heavier load 
than winter temperature conditions in the milkhouse in the 
40-deg range. Cabinet losses are reduced if not almost elimi- 
nated. The heat-moving capacity of the high side is increased. 
Instead of a 10 to 11-hr running time required for summer 
conditions, only a 6 to 7-hr running time will cool the milk 
in extreme winter conditions. 

From the standpoint of heating the milkhouse in winter, 
the increase in heat-moving capacity is desirable; however, the 
heat from the milk load is placed in the milkhouse in a short- 
er period of time. With a 6 to 7-hr running time, it means 
that on the evening load heat has been placed in the milk- 
house by midnight. At the same time the milk is cooled to the 
lower temperature in a shorter period of time which is desir- 
able from the standpoint of maintaining quality. 

(Continued on page 534) 
fig 8 


Ga —— 
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Fig. 7 (Left) Same conditions as Fig. 6, except one-half loading of tank capacity of cans put in cooler. Water-to-milk ratio changed from 2.1: 

to 4.2:1. Shows ample stored refrigeration to cool can contents to 50 F within one hour. With water flowing on bell of cans, low water level d: 

not reduce rate of top can level cooling e Fig. 8 (Right) Dry can storage front opening cooler. Water applied to bell of can during coolin 

period of one hour. Water-to-milk ratio 2:1, with 3.2 lb of ice per gallon of milk available at start. Water applied to can at rate of 3.5 gal p: 
min. Cabinet temperature maintained at 40 to 45 F after cooling period 
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Application of Concentrate Sprays with a 
Conventional Speed Sprayer 


By Arthur E. Mitchell 


HE development of concentrate sprayers to replace the 

conventional hydraulic machine is of current interest to 

the fruit industry because the use of concentrate sprays 
presents a possibility of reducing spray costs and of effecting 
more rapid and timely applications at critical periods. Reduc- 
tions in cost may result from less personnel needed to apply 
the spray materials, from a reduction in the number of spray 
machines needed to provide adequate protection within an al- 
loited time, and from a reduction in the amount of spray 
chemicals required to obtain sufficient deposit to protect the 

lant. 

F Concentrate sprayers differ considerably in design, such as 
the machines described by Brann", by Pratt?, and by numer- 
ous commercial spray machine manufacturers. Many of these 
machines are still in the experimental stage for their use in 
applying concentrate sprays for the seasonal protection of tree 
fruits. Of the many commercial sprayers now being used by 
fruit growers, the speed sprayer? 
a large-air-volume, low-wind- 
velocity aerosol applicator(Fig. 1) 
appears to be a machine that could 
be converted readily into a concen- 
trate sprayer. 

Accordingly the following ex- 
periment was undertaken to test 
this machine as a concentrate ap- 
plicator. 

Thirty mature Delicious and 
22 mature Northern Spy apple 
trees, located at the Graham Ex- 
periment Station of Michigan State 
College, in the western fruit area 
of the state, were selected for this 
study. 

The timing of the spray appli- 
cations and the selection of the 
spray chemicals used throughout 
the season were as suggested for 
Michigan conditions. Spray mix- 
tures of double strength were com- 
pared with the conventional dilute 
sprays. applying the same amount 
of spray chemicals per application 
in each treatment. This was ac- 


This paper was presented at the 
annual meeting of the American Society 
of Agricultural Engineers at East Lan- 
sing, Mich., June, 1949, as a contribu- 
tion of the Power and Machinery Divi- 
sion. Journal Article No. 1061 (n.s.) 
of the Michigan Agricultural Experi- 
ment Station. 


ARTHUR E. MITCHELL is assistant 


professor of horticulture, Michigan State 
College, East Lansing. 

* Superscript numbers refer to the 
appended bibliography. 


, An aerosol sprayer manufactured 
by the John Bean Mfg. Co., Division 
of Yood Machinery Corp. Speed spray- 


er model 29 has a pump capacity of 114 ‘Fig. 1 (Top) Model 29 speed sprayer showing the type of 
8pm at 50 psi and an airblast capacity discharge pattern used in 1948 to apply the double-strength 


of °0,000 cfm at a velocity of 90 mph. and dilute spray mixtures 


complished by reducing the quantity of the double-strength 
mixture used per tree to one-half that amount used of the 
conventional spray dilution. 


A model 29 speed sprayer, a machine suggested for spray- 
ing peach, red cherry, plum, and medium-sized apple trees, 
was nozzled, using regular speed sprayer nozzles (Fig. 2) to 
apply both the double strength and the conventional dilution 
sprays. The bank of nozzles on one of the discharge mani- 
folds was designed to deliver 30 gpm of the conventional 
spray dilution and the bank of nozzles on the other discharge 
manifold was arranged to discharge 15 gpm. In each case the 
nozzle arrangement was such that two-thirds of the spray 
material was delivered into the upper one-third of the tree. 
The rate of travel of the speed sprayer was calibrated so that 
16 to 18 gal of the conventional spray dilution were applied 
per tree on the Delicious variety through the first cover and 
23 to 25 gal per tree beginning with the second cover. The 
same procedure was used on the 
Northern Spy variety, so that the 
trees sprayed with the convention- 
al spray dilution received 18 to 20 
gal of spray per tree per applica- 
tion through the second cover, and 
25 to 28 gal of spray per tree per 
application for the remainder of 
the season. The rate of travel of 
the speed sprayer was constant for 
both treatments. Thus the trees 
sprayed with double-strength spray 
mixtures automatically received 
one-half the quantities of sprays of 
those trees sprayed with the con- 
ventional spray dilutions. 

The following is a brief out- 
line of the number of spray appli- 
cations used on the Northern Spy 
and Delicious apple trees; the ma- 
terials and quantities of each spray 
material used per 100 gal of spray 
conforméd with those given in 
“The Spray Calendar”, Michigan 
State College Extension Bulletin 
No. 154: 

1 Liquid lime sulfur in the 

green-tip stage 

2 Four mild fungicide sprays 

through calyx 
3 Four mild fungicide sprays 
after calyx, the last applied 
July 2, 1948 

4 Two DDT sprays for first 
brood codling moth begin- 
ning with the third cover 


5 Two DN-111 sprays in early 


A 


and red spider 


6 Two lead arsenate zinc- 
sulfate lime sprays for apple 
maggot 

7 One DDT spray for second 


brood codling moth applied 


Fig. 2 (Bottom) Conven- August 2, 1948 


Specd sprayer model 36 has a pump _ tional speed sprayer nozzles used in 1948 on the model 29 8 One parathion spray for 


cap city of 250 gpm at 50 psi and an sprayer to make the regular diluted and double-strength 
airblast capacity of 45,000cfm at a spray applications, and in 1949 on the model 36 speed sprayer 


velocity of 90 mph. 


red spider and late codling 
moth applied September 3, 


to make the regular diluted spray applications 1948. 


July for European red mite. 
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Fig. 3 Speed-mist nozzle used on the model 36 speed 
sprayer when making double-strength spray applications 


A summary of the amount of apple scab and codling moth 
injury on the fruit harvested in 1948 from the trees included 
in this test is shown in Tables 1 and 2. 


TABLE 1. The per cent of apple scab and codling moth injury on 
Northern Spy apples harvested from trees sprayed throughout 
the season with concentrated and regular diluted spray 
mixtures using a model 29 Speed Sprayer 


No. of Per cent scab Per cent codling moth 
Treatment trees Early Late Worms Stings 
Concentrate spray* 10 wa 674 3.4 6.2 . 
Conventional 
spray dilution 12 29 4.1 2.0 6.0 


* The concentrate spray was double the strength of the conventional 
spray dilution and only one-half the quantity of spray was used per tree 
as was used of the conventional spray dilution. 


TABLE 2 The per cent of apple scab and codling moth injury on 
Delicious apples harvested from trees sprayed throughout the 
season with concentrated and regular diluted spray 
mixtures using a model 29 speed sprayer 


No. of Per cent scab Per cent codling moth 
Treatment trees Early Late Worms Stings 
Concentrate spray* 16 5.1 23 a2 a5 
Conventional 
spray dilution 14 2.9 0.5 0.4 0.4 


*The concentrate spray was double the strength of the conventional 
spray dilution and only one-half the quantity of spray was used per tree 
as was used of the conventional spray dilution. 


It is of interest to note that the amount of apple scab and 
codling moth injury on the harvested Delicious apples was 
within the range of commercial control for both the concen- 
trate and the conventional spray applications. This is not true 
for the Northern Spy. Four trees of this group sprayed with 
the concentrate mixtures were not pruned in the spring of 
1948, and thus were thicker and four to five feet taller (ap- 
proximately 30 ft) than the other Northern Spy trees in the 
test. The portion of the crop from these four trees infected 
with early and late scab was 47, 35, 32, and 16 per cent. The 
tops of these four trees were beyond the effective operating 
limits of the model 29 speed sprayer. This experience points 
out very nicely the necessity of adapting the trees to the spray 
equipment, if small capacity equipment is to be used effec- 
tively. 


This study is being continued on the same trees in 1949 
using a model 36 speed sprayer equipped with John Bean 
speed-mist, (Fig. 3) shear-type, non-clogging nozzles, in pl:ce 
of the customary type, to apply the double-strength conc n- 
trate materials, and the regular speed sprayer nozzles (Fig. ?) 
to make the dilute spray application. As this machine ha: a 
greater air capacity than the model 29 speed sprayer, ‘he 
nozzling is designed to discharge the conventional spray di u- 
tion at 48 gpm and the double-strength concentrate mixture at 
24 gpm. The rate of travel of the speed sprayer is appro«i- 
mately 1.5 mph, so that an average of 14 gpm of dilute sp:ay 
is applied per tree per application on the Delicious trees and 
an average of 20 gal on the Northern Spy trees. One-half of 
these quantities are being used for the double-strength con- 
centrate applications as the rate of speed of the speed spraver 
is constant for all treatments. The quantities of spray per tree 
in all treatments are less than those used in 1948, but the 
trees were pruned more heavily in 1949 and are more open 
than they were the previous season. 


BIBLIOGRAPHY 


1 Brann, James L., Jr. New methods for the application of insec- 
ticides to fruit trees. N.Y. State Hort. Soc. Proc. 93:100-106, 1948 


2 Pratt, Robert M. Status of the Cornell Sprayer-Duster. N. Y. 
State Hort. Soc. Proc. 93:87-93, 1948. 


Milk Cooler Use of Heat from Milk 


(Continued from page 532) 


Weather data indicate that the hours after midnight re- 
quire as much and generally more heat to maintain desirable 
milkhouse temperatures during the winter months. Milk com- 
pany milk volume data indicate that the largest quantities of 
milk are not produced during the coldest weather. Thus, when 
the milk cooler has its greatest capacity for cooling, from the 
standpoint of total running time, the quantity of milk to be 
cooled is likely to be less. 

Additional heat load can be placed in the cooler to increase 
its operating time. This may be in the form of water. To 
avoid waste of water it should not be applied at a rate greater 
than the ability of the refrigeration unit to remove its heat 
from the cooling tank. The temperature of the cooling water 
should be at least 40 F or lower at all times. If fast cooling 
of milk is to be expected, the additional load should be ap- 
plied in a manner that will not destroy the required amount of 
stored refrigeration which is required at the time of addition 
of the milk cooling load. The fast cooling at the time of load- 
ing is dependent upon the amount of stored refrigeration and 
maintaining the temperatures below 40 F of the cooling medi- 
um if the temperature at the warmest part of the can is to be 
below 50 F within one hour’s time. 


BIBLIOGRAPHY 

1 American Society of Refrigeration Engineers, Circular No. 2: -42. 

2 T. G.-Anderson and John E. Nicholas, Influence of Co ing 
Methods on Bacteria of Milk, Bulletin 454, Pennsylvania Agricu  :ral 
Experiment Station. 

3 John E. Nicholas and R. U. Blasingame, Electric Milk Refr  <ra- 
tion at the Farm, Pennsylvania Agricultural Experiment Station, Bu tin 
373. 


Soybean Economy 


+ A resolution adopted at its 29th annual meeting in © in- 
neapolis in September the American Soybean Associ \on 
urged that soybean farmers forego the benefits of the sid 
high governmental support prices extended to the so-c ‘led 
“basic commodities.” 

As reasons for its recommendation, the association . ted 
the need of a sustained and economical source of edible ‘ats 
and oils to meet our domestic and foreign needs; the necc-sity 
of maintaining in this country adequate supplies of pr icin 
feed to supply an expanding grassland livestock product :on; 
the dire need for edible vegetable proteins for direct hu:an 
consumption, and the fact that soybeans are the practical 
crops adjustment factor in both corn and cotton areas.— 
Chemurgic Digest, October 1949. 
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Opportunity for the Young Engineer 


DEAR JUNIOR AGRICULTURAL ENGINEER: 


I REMEMBER with pleasure meeting you at East Lansing, Michigan, 
and I am honored to have your inquiry. 

In our present economy, most young people seek early security 
through employment at a regular salary, which carries with it vacation 
privileges, sick leave, retirement, and the like. It is refreshing to know 
some of our agricultural engineers are interested in self-employment. 

May I say at the outset our whole social progress has not been 
favorable for young agricultural engineers to go out on their own. 
Equipment is expensive, labor regulations are not favorable for the 
employer, strike threats are hazards, insurance costs are high, and — 
worst of all—our income tax laws are not favorable for the develop- 
ment of small, individually owned businesses. 

Interest in this sort of thing, however, shows daring planning for 
the future, an independent spirit, individual initiative, and evidence 
of .ourage. The will to do means much in the attainment of success 
in ony line, but it must be a strong attribute to bring success in the 
are: of service in which you express interest. As modern agriculture 
is row organized, there are many opportunities to undertake the sort 
of thing you and your colleagues have in mind. The farmer of today 
requires services he cannot well afford to do himself. I shall try to 
enumerate a few of these: 

1 Pest control operations involving high rates of application at 
critical periods, such as applications by air equipment. Operations such 
as the application of herbicides for control of weeds in alfalfa or 
funzicide applications requiring special types of ground machines, etc. 
In such cases, two things are involved: (a) skilled operators directed by 
competent management and (b) the right type of equipment. In both of 
these areas, the agricultural engineer should enjoy a superior position 
through technical knowledge and know-how, and familiarity with the 
latest machinery and methods. 

2 Land preparation such as levelling, terracing, clearing, rock re- 
moval, drainage installations and the like. This is an active and 
important area and one in which there still remains a gigantic job to 
be done. 

3 Construction work. More and more farmers are unable to do their 
own construction work. They not only do not have sufficient time and 
talent but new materials involve new. methods of use. Prefabricated 
structures are popular because they fill a farm need. Take fencing as 
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an extreme example. A crew with mechanical diggers can set a fence 
line quickly with excellent neatness and strength in a short time. Like- 
wise, if the crew is skilled, they can do it at less cost. Think of the 
miles of fence in the United States which need to be built and the 
greater number of miles of fence which need to be rebuilt and repaired. 
Think of posts, post treatment, fencing materials, bracing, gates, cattle 
guards, and you can visualize opportunities. Then, how about steel 
construction, masonary construction and the like? Countless new struc- 
tures are needed for cattle, sheep, swine, poultry, farm machinery, farm 
products, and for the farm family. 

4 Food processing is important in agriculture, and the trend in 
this direction has only started. This involves drying, cooling and re- 
frigeration, freezing, packaging, conveying, pasteurizing, transportation, 
etc. The farmer wants to improve the over-all quality and quantity of 
his products and both he and the agricultural engineer who helps him 
and shows him how to do a better job will profit from this venture. 

5 Farm operation. I need not go into this, but the agricultural 
engineer is needed where volume-quality operations are required. 

One or two examples of what two graduate engineers are doing 
may help you to see the possibilities. 

One graduate engineer operates an agricultural service. He has a 
big line agency and also operates a structural department for prefabri- 
cated buildings of his own design. To do this, he had to become a 
licensed structural and civil engineer as well as an agricultural engi- 
neer. His net return is reported above $25,000 per year. He has 
courage, initiative, foresight, and lots of industry. 

The other graduate worked for a salary for a while and then 
bought a farm. Being an engineer, his talents were in demand as an 
irrigationist for water application to rice. He refused to work for a 
salary but asked for a crop percentage as remuneration. He handles or 
supervises water application on 20,000 to 30,000 acres. This shows 
self-confidence, initiative, and willingness to accept risks. He is doing 
well. 

Thank you for the opportunity you have afforded me to express my 
viewpoints. You do have opportunities in self-employment, and I urge 
you to follow through on your interests, but recognize that high re- 
wards also involve high risks. A real service to mankind can be ren- 
dered by such courageous undertakings. 

Kind regards. 


SENIOR AGRICULTURAL ENGINEER 


EpiTor’s Note: This is a bona fide answer to an inquiry from a young 
agricultural engineer. 


Agricultural engineers and their families — many of them —will view this famous structure—The White House, home of 
American presidents — when they attend the 43rd annual meeting of the American Society of Agricultural Engineers in 
Washington, D. C., June 19 to 21, 1950 
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AS.A.E. Winter Meeting Program 


" Paprongen ging growth in the subject matter of agricultural engineer- 
ing, and in appreciation of its importance to agriculture and the 
industries serving agriculture is reflected in the program for the Winter 
Meeting of the American Society of Agricultural Engineers. The meet- 
ing will be held in Chicago, at the Stevens Hotel, December 19, 20, 
and 21. 

Programs of the four technical divisions will be the major feature 
of the meeting. In addition the College Division is scheduled for an 
evening session, and there will be various committee and small group 
meetings. Following is brief information on the program, by Divisions: 


POWER AND MACHINERY PROGRAM 


Tillage will be the general subject of the opening three papers, Mon- 
day morning, December 19, starting at 9:00 o'clock, with E. L. Barger, 
chairman of the Power and Machinery Division, presiding. These con- 
tributions will cover Principles of Soil Physics Applied to Tillage Prob- 
lems, by Dr. G. M. Downing, Iowa State College; Results of Tests of 
Rotary Plows, by R. L. Cook and F. W. Peikert, reporting on work 
done at Michigan State College; and Plows Designed for Non-Scouring 
Soils by A. B. Skromme, Pineapple Research Institute of Hawaii. 

In a fourth contribution to this session, $. C. Heth, J. I. Case Co., 
will discuss A Proposed Standard Short Tongue Farm Wagon. 

In the afternoon session, starting at 2:00 p.m., attention will be 
concentrated on Variable Speed Drives for Farm Machines. Electric, 
hydraulic and V-belt drives are to be covered. Scheduled contributors 
to this program are F. L. Kopf, Dynamatic Corp.; Lloyd J. Wolfe, Twin 
Disc Clutch Co.; Martin Ronning, Minneapolis-Moline; and E. G. Kim- 
mick and W. Q. Roesler, Goodyear Tire and Rubber Co. D. C. Heitshu, 
past chairman of the Division, will preside. 

A variety of subjects are on the docket for the Tuesday morning 
session, at which E. W. Tanquary, vice-chairman of the Division, will 
preside. They include A Pneumatic Gun for Elevating Hay, by J. B. 
Liljedahl, University of Tennessee; Cotton Mechanization in California, 
by J. P. Fairbanks, University of California; Development of a Sugar 
Cane Harvester, by R. A. Duncan, Hawaii Sugar Planters Ass’n.; and 
New Applications of the Ferguson Concept of Farm Machinery Design, 
by L. H. Skromme, Harry Ferguson, Inc. 

A joint session Tuesday afternoon with the Soil and Water Division, 
on Machinery Requirements for Conservation Practices, is summarized 
in the Soil and Water section of the program. 

A power session Wednesday morning will feature Alcohol-Water 
Injection for High Compression Tractor and Automobile Engines, by 
James C. Porter, Max M. Gilbert, Howard A. Lykins, and Richard 
Wiebe, Motor fuels evaluation division, Northern Regional Research 
Laboratory, U.S. Department of Agriculture; LP Gas as a Fuel for 
Farm Power Units, by Geo. E. Larson, Kansas State College; and The 
John Deere Model R Diesel Tractor, by W. H. Worthington, John 
Deere Tractor Works. E. L. Barger will preside. 

A session on materials will wind up the Power Machinery program 
on Wednesday afternoon, with E. W. Tanquary again presiding. Its 
two features will be Malleable Iron, Pearlitic Malleable Iron and Nodu- 
lar Iron in Farm Machinery, by Hyman Bornstein, Deere & Co.; and 
Applications of Engineered Rubber in Farm Machinery, by W. T. 
Keenan, Jr., U.S. Rubber Co. 


SOIL AND WATER PROGRAM 


Division chairman R. B. Hickok will open the program Monday 
morning, December 19, at 9:00 a.m. with a session devoted to a variety 
of subjects. They are Planning Terrace Systems for Least Maintenance, 
by L. D. Worley, zone engineer, Soil Conservation Service, U. S. Depart- 
ment of Agriculture; Development and Study of the Channel Type Ter- 
race, by A. J. Wotja, University of Wisconsin; Teaching Water Manage- 
ment to County Agents and Farm Leaders, by R. P. Beasley, University 
of Missouri; and Farm Drainage and Drainage Act in Ontario, by F. L. 
Ferguson, Ontario Agricultural College. 

A symposium on Supplemental Irrigation will open the Monday 
afternoon session, at which J. L. McKitrick will preside. Scheduled 
contributors include F. W. Peikert, University of Maine; W. F. Lytle, 
University of Illinois; R. W. Whitaker, University of Illinois; D. G. 
Womeldorff, Public Service Co. of Northern, Illinois; and John Effa, 
pumping and irrigation equipment engineer, Chicago, Illinois. 

This is to be followed by Technical Aspects of the U.S.D.A. Wa- 
tershed Program for the Missouri Basin, by L. L. Kelley, Soil Conserva- 
tion Service; and Fundamentals in Soil Conservation Research, by Dr. 
M. L. Nichols, Soil Conservation Service. 

Mechanical aspects of conservation are to receive special attention 
on Tuesday. In the morning Machinery Problems in Utilizing Crop 
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A.S.A.E. Meetings Calendar 


December 19 to 21 — WINTER MEETING, Stevens Hotel, Chi- 
cago, Illinois 


February 9-11—SoUTHEAST SECTION, Buena Vista Hotel, 
Biloxi, Miss. 


June 19-21 ANNUAL MEETING, Statler Hotel, Washington, 
D.G. 


Residues for Mulches are to be reviewed, with reports on studies in 
their respective areas being presented by Geo. B. Nutt, Clemson Agri- 
cultural College; J. H. Lillard, Virginia Agricultural Experiment St.- 
tion; L. L. Harrold, North Appalachian Experimental Watershed, Soil 
Conservation Service; E. R. Baugh, Purdue University, and L. W. 
Hurlbut, University of Nebraska. 

During the afternoon the soil and water group will join the power 
and machinery men for further consideration of the subject. Chairman 
Barger of the Power and Machinery Division will preside. The session 
will open with G. E. Ryerson, Soil Conservation Service, presenting Ma- 
chinery Requirements for Mulch Tillage and Other Conservation Prac- 
tices. Engineering representatives of the farm equipment industry will 
then report on How Industry Is Meeting Machinery Requirements for 
Conservation Practices. Scheduled contributors are R. M. Merrill, Deere 
and Co.; D. H. Daubert, J. I. Case Co.; R. R. Poynor and A. H. Keller, 
International Harvester Co.; V. B. Coxworth, Massey-Harris Co.; and 
H. E. Pinches, Harry Ferguson, Inc. 


RURAL ELECTRIC PROGRAM 


Also opening on Monday morning, December 19, the rural electric 
group have a session featuring Rural Electrification Research and Special 
Studies by Electric Operating Companies, by W. J. Rideout, Jr., Edison 
Electric Institute, discussed by J. P. Schaenzer, Rural Electrification Ad- 
ministration; and Rural Electric Engineering Problems on Demonstration 
Farms, by Harold H. Beaty, Iowa State College. C. P. Wagner, Chair- 
man of the Rural Electric Division, will preside. 

Monday afternoon session features are A Stock Tank for Low Tem- 
perature Conditions by Arnold M. Flikke, University of Minnesota; 
Supplementary Water Heating With Freezer Compressor, by Dr. An- 
drew Hustrulid and Hajime Ota, University of Minnesota; Heat Ex- 
changer Application in Farm Building Ventilation, by Henry Giese and 
Amin Aly Ibrahim, Iowa State College; and Attraction Lights in Corn 
Borer Control, by John G. Taylor, Purdue University. D. E. Wiant, 
vice-chairman of the Rural Electric Division will be presiding. 

Tuesday morning’s session will feature The Effect of Temperature 
on Heat and Moisture Production in Dairy Barns, by H. J. Thompson, 
U.S. Department of Agriculture and R. E. Stewart, University of Mis- 
souri; and Dairy Stable Ventilation Studies with Fans in New York 
State, by W. T. Millier, Cornell University. 

For the balance of the morning the rural electric group will join 
the farm structures men in a program on farm housing being arranged 
by the A.S.A.E. Subcommittee on Extension Housing. 

In the afternoon the same Subcommittee will provide a special pro- 
gram for the Rural Electric Division. 


FARM STRUCTURES PROGRAM 

This group will hold its opening session Tuesday morning Decemer 
20. At that time it will have a program on farm housing arranged by 
the A.S.A.E. Subcommittee on Extension Housing, Ruby M. Lover, 
chairman. 

Featured on the Tuesday afternoon program, at which W. V. Hus ill, 
chairman of the Farm Structures Division will preside, will be papers 
on Stresses in Glued Joints, by Henry Giese and C. E. Hamlin, lowa 
State College; Timber Connectors for Farm Structures, by R. H. Gloss, 
Timber Engr. Co.; Site Welded Construction of Farm Buildings, by 
F. J. Reynolds, Carnegie-Illinois Steel Corp.; and A Clear-Span /'re- 
assembled Farm Building Roof, by J. O. Curtis and R. W. Whita\cr, 
University of Illinois. 

Engineering problems of dairy barns are to receive atten:ion 
Wednesday morning, with T. E. Long, vice-chairman of the Farm 
Structures Division presiding. Scheduled papers include An Extens on 
Program in Dairy Barn Remodeling, by Donald W. Bates, Cornell ( ai- 
versity; How Electricity Affects Dairy Barn Design, by C. H. Neit ke, 
University of Wisconsin; and Barn Cleaners — Their Relationship to 
Dairy Barn Design, by Murray W. Forth, University of Illinois. 

Crop storage is the general field of the final session, Wednesday 
afternoon, with W. V. Hukil! presiding. Contributions will cover 
Construction and Management Problems in the Shelled Corn Storage 
Program, by Wallace Ashby, U.S. Depart- (Continued on page 538) 
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Torrington Needle Bearings 


help John Deere Forage Harvester 
run smoother, last longer 
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The John Deere Forage Harvester chops and loads green or field cured hay, straw, or row crops 
for silage, in a steady, uninterrupted stream. To keep feed rolls running smoothly with minimum 
wear, Torrington Needle Bearings are used on feed roll drive shaft and sprocket. 
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Arrows point to Needle Bearings on roller These cross-sections of the upper feed roll drive sprocket and roller box drive shaft 
box drive shaft and upper feed roll drive bearing show the simplicity of designs incorporating Needle Bearings. Housings are 
sprockets. At these points of hard wear, easy to fabricate, and installation is a quick, economical arbor press operation. The 
Torrington Needle Bearings provide maxi- turned-in tips of the bearing shell help conserve lubricant and keep out dust, chaff and 
mum load capacity and long service life. moisture. Needle Bearings require a minimum of maintenance attention. 


Use Needle Bearings at points of hard wear in your farm equip- 
ment, and see how they improve performance, service life and 
salability. Our engineers will be glad to help you. Write us today. 
THE Torrincton Company, Torrington, Conn., or South Bend 
21, Ind. District offices and distributors in principal cities of 
United States and Canada. 


TORRINGTON 


Needle + Spherical Roller + Tapered Roller Straight Roller + Ball + Needle Rollers 
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BEFORE WINTER, If PAYS TO\ 
Close-cee YOUR BUILDINGS 


| with SISALKRAFT 
es... 


ee ees eer at! 


It pays to use SISALKRAFT for closing-in 
all types of farm buildings and shelters 
for winter. SISALKRAFT is waterproof, 
airtight, tough! It stops moisture, wind, 
rain, and dirt . . . keeps barns warmer, 
more comfortable and healthful for ani- 
mals and fowl . . . makes the farm home 
cozier, more livable. Protect your machin- 
ery, too, with SISALKRAFT covers... in 
fact, there are so many valuable uses for 
SISALKRAFT on the farm, all year ’round, 
that it pays to keep several rolls on hand, 
always. 


sankn= MAIL THIS TODAY! cocee 
= The SISALKRAFT Co., Dept. AE-8 
# 205 W. Wacker Drive, Chicago 6, Ill. 


Please send free sample and facts 
about SISALKRAFT on the farm. 


ema nee aneneneasecemasennensssteaes 


a 
by 


Ask your Lumber Dealer to tell you 
about ALL the uses of SISALKRAFT 


SS 7 
ie al The SISALKRAFT Co. 
205 W. Wacker Drive, Chicag 
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NEWS SECTION (Continued from page 536) 


ment of Agriculture and Dr. H. J. Barre, Purdue University; The Appli- 
cation of Fluidization to Conveying Grain, by A. D. Longhouse, Uni- 
versity of West Virginia; Cold Storage of Apples in the Pacific North- 
west, by G. F. Sainsbury, U.S. Department of Agriculture; and Cold 
Storage of Apples in Virginia, by R. L. Givens, U.S. Department of 
Agriculture. 
COLLEGE DIVISION PROGRAM 

A special meeting of the College Division has been called for Mon- 
day evening. by Roy Bainer, chairman. He has arranged a program on 
which Some New Objectives in Preparing College Men ‘for Industry, 
will be reported by R. U. Blasingame, Pennsylvania State College, and 
discussed by E. H. Reed, International Harvester Co. A further feature 
will be a report on the Animal Shelter Research Conference, by J. R. 
McCalmont. 


Iowa-Illinois Section Program 


7 Iowa-Illinois Section of the American Society of Agricultural 
Engineers, organized last April at Moline, started its first meeting 
season with a meeting held Saturday, October 9, in the Le Claire Hotel 
at Moline. There was a registered attendance of 91 ASAE members and 
friends who attended the meeting to listen to a program of particular 
interest to engineers of the farm equipment industry, which opened with 
a paper on the elements of welded design presented by Leon C. Bibber, 
welding engineer in the research and development division of the Car- 
negie-Illinois Steel Corp. Mr. Bibber’s paper was followed by a paper 
on low-alloy, high-tensile strength steels by Clarence Altenburzer, 
research engineer, alloy division, Great Lakes Steel Corp. 

These two papers preceded a luncheon, and following the luncheon 
the group was entertained by an illustrated talk on farming in Iran 
presented by Edwin L. Hansen, of Hansen Bros. Agricultural Engineer- 
ing Sales and Service at Hillsdale, Illinois. Mr. Hansen who recently 
spent four months in Iran gave a very interesting account of methods 
and equipment used in the primitive agriculture of that country and 
presented some of the possibilities for agricultural engineering in the 
solution of the country’s agricultural problems. During the meeting it 
was announced that the next meeting of the Section would be held at 
some date in January to be announced later. 


Hawaii Section Organized 


MEMBERS of the American Society of Agricultural Engineering in 

Hawaii officially organized as a Section of the Society at a meet- 
ing on the evening of Oct. 5. The meeting was held at the Agricultural 
Engineering Institute, University of Hawaii, in Honolulu, with 29 
members and guests present. 

Action toward organization of the Section was started early in the 
year, with the formation in February of a temporary organization named 
the Honolulu Agricultural Engineer's Club. Members of this group 
subsequently petitioned for authority to organize as a section of the 
Society. This petition was granted during the summer and plans made 
to complete the organization this fall. 

Following approval of by-laws, the Section elected officers. Richard 
A. Duncan, agricultural engineer, Hawaiian Sugar Planters Association, 
was elected chairman. V. W. Thalman, soil conservation engineer, 
Hawaiian Pineapple Company, Ltd., is vice-chairman. Secretary-treasu rer 
is Roy T. Tribble, agricultural engineer, Hawaii Agricultural Experi- 
ment Station. Warren Gibson, F. H. Krause, and E. G. McKibben 
were elected to the nominating committee. 

John F. Cykler, Rene Guillou, and Arnold B. Skromme constituted 
the organization committee. 

Preceding the business meeting Mr. Duncan was the featured spcik- 
er on a technical program in which he presented an illustrated tal on 
recent developments in mechanical cane harvesting. 

Mr. Tribble reports an active interest in the Section on the par: of 
engineering and business personnel of agricultural enterprises in ‘he 
Islands, and good prospects for substantial growth of the Secon 
membership. 


Pacific Northwest Section Holds Meeting 


= at the Harrison Hot Springs Hotel in British Colum >:a, 
October 6, 7, and 8, some 160 members and guests contribute to 
the success of the annual meeting held by the Pacific Northwest Secon 
of the American Society of Agricultural Engineers. 

“Forage Crops” was the central theme of the program. Enginec::ng 
aspects of the production and handling of forage crops were bro. zht 
out by a number of papers, including “Irrigation and Drainage for | of 
age Crops,” by Max C. Jensen; “Cultural Practices for Forage Cros, 
by Alvin G. Law; “Utilization of Forage Crops,” by A. J. Wood; "\. hy 
Must Silos be Tall?” by Joseph Weston; “Control of Weeds, Insccts, 
and Diseases of Forage Crops,” by A. W. Evans; “Grass Silage,” nd 
“Forage Storage in Oregon,"’ by Dale E. Kirk. 

Section officers for the ensuing year elected and installed at ‘he 
meeting are chairman, Curtis Edwards, president of Edwards Equ'p- 
ment Co.; first vice-chairman, J. E. Harmond, senior agricultural ¢s!- 
neer, U.S. Department of Agriculture; (Continued on page 5-0) 
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: Ford H ydraulic ‘Louch Control 


LIFTS e LOWERS ¢ PERMITS UNIFORM DEPTH! 


Ford Hydraulic Touch Control on the Ford Tractor has revolutionized the design 
[TRACTO R | possibilities and operating advantages of dozens upon dozens of farm implements. A 
good example is the post hole digger shown here. 


ri- Anybody who has dug post holes by hand will tell you that it’s grueling work. It’s slow 
en work, too, for in most soils a strong man will do well to dig up to 50 holes in one day. 


q With the Danuser Post Hole Digger attached to the Ford Tractor, 600 post holes 
' can be dug in a day—12 times as many as by hand! And there’s no hard work to it! 


The farmer merely lowers the Hydraulic Touch Control lever on the Ford Tractor. 
Down goes the auger, cutting its way into the soil. When it gets to the depth the 
farmer wants, he lets it run a few revolutions more, then lifts the Hydraulic Control 
lever. Up comes the auger. In a matter of a few seconds he has dug a plumb hole and 
with no more work than lighting his pipe! 


Ford Hydraulic Touch Control brings similarly striking benefits to a large number 
of other implements in the Dearborn line. This is possible and practicable because 
Ford Hydraulic Touch Control is a standard and integral feature of every Ford Tractor. 


si To receive additional information on this fascinating story, write to us or ask your 
Pe nearest Ford Tractor dealer to give you a demonstration of the Ford Tractor and the 
= Dearborn Farm Equipment engineered for it. 


ng DEARBORN MOTORS CORPORATION e DETROIT 3, MICHIGAN 
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- Power Transmission Problems 


SOLVED SIMPLY 
wit 37 (JU Flexible Shatts 


pe hy 


© STOW FLEXIBLE SHAFTS simplify 
intricate power transmission prob- 
lems by eliminating complex gear- 
ing with its close tolerance and 
alignment difficulties. 


© STOW FLEXIBLE SHAFTS provide 
savings . . . increase design effi- 
ciency and eliminate hazards of 
exposed shaft assemblies. 


© WRITE TODAY FOR YOUR COPY 
of STOW'S NEW BOOK on FLEXI- 
BLE SHAFTING [included in Sweet's 
1950 File for Production Designers). 


LEARN HOW STOW FLEXIBLE 
SHAFTS HAVE BEEN SOLVING 
POWER TRANSMISSION PROB- 
LEMS SINCE 1875. 


i? ae 


NEWS SECTION (Continued from page 538) 


second vice-chairman, Clarence J. Hurd, owner, Hurd Farm Electric Sup- 
ply Co.; third vice-chairman, James W. Martin, head, agricultural cogi- 
neering department, University of Idaho; fourth vice-chairman and stu- 
dent representative, Leonard Staley, agricultural engineering stucdent, 
University of British Columbia; and secretary-treasurer, Frank G. Mack. 
aness, agricultural consultant, Portland General Electric Co. Together 
with past-chairmen J. R. W. Young and Karl O. Kohler, Jr., they con- 
stitute the executive committee of the Section. J. B. Rodgers, Clyde 
Walker, and June Roberts were elected to the nominating committee. 

Yakima, Wash., was selected by the Section as the location for its 
yearly meeting in 1950. 

A $15 award was made by the Section to one agricultural engineer- 
ing student in each of four schools in its area, for the best papers sub- 
mitted on agricultural engineering subjects. Winners were L. A. Laud- 
erdale, Oregon State College; Zimri Mills, University of Idaho; H. W. 
Robinson, University of British Columbia, and J. M. Cole, Washinzton 
State College. 

The Section dinner was well attended. Special entertainment for 
ladies attending the meeting included teas, card games, a shopping tour 
to Chilliwack; a boat ride on Harrison Lake; and a swim in the hot 
mineral pool. 


Massachusetts Honors Christian I. Gunness 


UNNESS ENGINEERING LABORATORIES at the University of 
Massachusetts were dedicated Saturday, October 22, with appro- 
priate ceremonies. 

The name of the new laboratories commemorates the services of the 
late Christian I. Gunness, who initiated and headed work in agricul- 
tural engineering at what was then known as Massachusetts Agricultural 
College from 1914 until his passing in 1946. From 1945 he was also 
head of its division of engineering. He was a charter member of the 
American Society of Agricultural Engineers. 

In the dedication ceremony, George A. Marston, dean of the school 
of engineering, presided. Addresses by the Honorable Paul A. Dever, 
governor of Massachusetts, and by James Y. Scott, president, Van Nor- 
man Company, were features of the program. Responses were given for 
the University by Dr. Ralph A. Van Meter, president; for the faculty 
by Miner J. Markuson of the agricultural engineering department; and 
for the students by Richard H. Homewood, president of the student 
engineering club. 

The dedication was a feature of the University’s annual homecoming 
day, and the building was open for inspection. It provides laboratories 
for work in internal-combustion engines, materials testing, fluid me- 
chanics, heating, air conditioning, refrigeration, electrical circuits, and 
electrical machinery. In addition it has two classrooms and an instru- 
ment shop. It is the first new unit in a planned expansion of the school 
of engineering. It does not house any facilities of the agricultural en- 
gineering department, but its facilities will be used by professional ag- 
ricultural engineering students in appropriate courses. 


Driftmier on ECA Junket 


RECOGNITION of his leadership in agricultural engineering in 
the South during the past two decades, R. H. Driftmier, head of the 
agricultural engineering department, University of Georgia, has been 
named a consultant to the Economic Cooperation Administration. He 
will serve as the engineering member of a four-man commission to 
study peanut, cotton, and rice production in French West Africa. 

Professor Driftmier’s specific duties will be to recommend to the 
ECA the kinds and amounts of equipment required for land clearing 
and for the production, harvesting, processing, and marketing of these 
crops. He will also advise on irrigation methods. 

Professor Driftmier, who is a past-president of the America: So- 
ciety of Agricultural Engineers, will be absent from his regular <:ties 
for six or seven weeks, four of which will be spent in the fie!'s of 
French West Africa and the remainder of the time at ECA headqvu °rters 
in Paris and Washington. 


Personals of A.S.A.E. Members 


Wilbur A. Busing, until recently in the service of Harry Ferguson, 
Inc., is now employed in the farm equipment service division of 
Montgomery Ward and Company, Chicago. 


Albert C. Heine, formerly agricultural engineer and assistant s\pet- 
intendent at the West Central Experiment Station of the University of 
Minnesota at Morris, Minn., has been appointed superintendent o: the 
agricultural experiment station at the University’s 8,000-acre Rosemount 
Research Center near the Twin Cities. 


Martin M. Fogel, who recently completed the requirements !or 4 
master’s degree in agricultural engineering at the University of M:ane 
sota, has accepted a position as agricultural engineer at South Dakota 
Agricultural College at Brookings, $.D., where he will serve as an 
instructor and extension specialist in irrigation. 
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AIR over a single acre of land carries 
about 35,000 tons of gaseous nitrogen. If 
all this nitrogen could be transformed into a 
fixed form such as ammonium nitrate, it would 
have a value of over $5,000,000 as commer- 
cial fertilizer. 


The key that unlocks this untold wealth is 
legumes. When properly inoculated, limed, 
and fertilized, legumes can take nitrogen from 


the air and change it into usable - fertilizer. 


True, they need some of this plant food for 
their own growth; however, a good share of it 
is stored in nodules on their roots for the use 
of crops that follow. 
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Legumes, storing up nitrogen and produc- 
ing an abundance of organic matter, are a 
tonic for all other crops in the rotation, yet 
they more than pay their way. A season's 
growth of good alfalfa, for instance, not only 
produces a profitable crop but will fix from 
$10 to $20 worth of nitrogen per acre. 


Talk legumes to your farmer friends: Tell 
them about the John Deere implements which 
are specially designed to help farmers work 
this gold mine in the sky. 


JOHN DEERE 


MOLINE, ILLINOIS 
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j Quality concrete is essential to 
watertight walls for farm use. 
The first step is accurately meas- 
uring the water. If the mixer being 
used has no measuring device, 
mark off gallon quantities in a 
pail. Use no more than 5 gal. 
water per sack of cement with 
sand in average moist condition. 


Aggregates should be clean, 

well-graded and carefully mea- 
sured. Even on small jobs the best 
way to measure aggregates is on 
a platform scale such as shown 
at the right. Use of a scale like 
this makes for quick, accurate 
measuring and for more uniform 
concrete from batch to batch. 


3 A good concrete mix will look 
like the photo at the left. Note 
that the mix is quite stiff; yet be- 
cause of proper proportioning and 
mixing there is plenty of cement- 
sand mortar to fill all spaces be- 
tween coarse aggregates. Such a 
mix will produce dense, water- 
tight concrete for walls on farms. 


4 Concrete should be placed be- 
tween the forms in layers, ordi- 
narily not more than 6 in. deep. 
To insure even, dense, watertight 
concrete, tamp, spade or me- 
chanically vibrate the mixture just 
enough to settle it and to work it 
next to the forms along both sides, 


Cure the concrete adequately. 

This is a vital step in producing 
watertight walls. Adequate curing 
means keeping the concrete moist 
for at least 5 to 7 days under 
favorable curing conditions at 
temperatures well above freezing 
—longer during cold weather. 


Send for free, illustrated book,“Making Quality Concrete for 
Farm Improvements.” Distributed only in U. S. and Canada. 


PORTLAND CEMENT ASSOCIATION 
Dept. All-1, 33 W. Grand Ave., Chicago 10, Ill. 


A national organization to improve and extend the uses of portland cement 
and concrete...through scientific research and engineering field work 
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NEWS SECTION (Continued from page 540) 


Opportunity for Service in India 


To THe Epiror: 


I BELIEVE you have heard something of the work of the Allahabad 
Agricultural Institute at Allahabad, India. There has been reference 
in the ASAE Newsletters to our work and to the need for an addit onal 
agricultural engineer on our staff. For some unexplained reason - here 
has been almost no response to these appeals. 

The Institute is a missionary institution and applicants should wu. der- 
stand this and be interested in doing definite missionary and Chr -tian 
work. It is not a place for one who is primarily interested in fo cign 
travel or sight-seeing, though it is true that these are incidental a yan- 
tages of the work. 

We need an all-around man trained in agricultural engineering vith 
a farm background, preferably on a farm where horses were used. it is 
desirable that he have an MS degree in agricultural enginec ing, 
though an exceptionally well-experienced man with a BS degree, n ight 
be used, with an opportunity to take his MS degree during his first 
furlough. It would be desirable for the man to be able to take co lege 
classes in any of the engineering subjects, particularly those requ cing 
agricultural knowledge. In some ways it would be desirable if the 
person appointed were a single man, but a married man woul be 
definitely considered. 

The Institute is run somewhat on the basis of a fellowship and 
salaries are on the basis of maintenance rather than on a commeccial 
salary basis. Basic salary for a single man is approximately $125 per 
month. A married man gets twice as much, and there is a grade: al- 
lowance for children up to five in number and until they graduate from 
college or reach the age of 21. Rent-free housing is provided. There 
are certain facilities for medical care and travel expenses, and furloughs 
with pay are provided. The normal term at present is 514 years for 
the first term and 714 years after that. There is also a pension plan by 
which there is a reasonable pension or retiring allowance provided upon 
retirement at 65 to 70 years of age. 

While conditions in India are changing rapidly there is ample oppor- 
tunity for a man to do first-class work here. Missionaries work in close 
and equal collaboration with Indian colleagues. Candidates should not 
come unless they are prepared to work, and to work at times under 
Indian colleagues. However, we have a very fine group of men here at 
the Institute with whom I have found it easy to work in cordial col- 
laboration. 

The agricultural engineering problems in India are somewhat differ- 
ent from the problems of America, but they are urgent, and I believe it 
is not an exaggeration to say that the very lives of many people will 
depend on our finding correct solutions to them in the next few years, 
or at the most two or three decades. I believe there are few opportuni- 
ties in America which offer an equal challenge or opportunity to do 
really worth-while and important work. 

If you know anyone trained in agricultural engineering who would 
be interested in this sort of work, I would appreciate it if you would 
put us in touch with them. Please send a copy of your reply to Dr. 
A. T. Mosher, care of the Board of Foreign Missions of the Presby- 
terian Church in the U.S. A., 156 Fifth Avenue, New York 10, New 
York. Dr. Mosher is the principal of the Institute and a former mem- 
ber of the engineering department. He will be in America from the be- 
ginning of September till the middle of December. 


Mason VAUGH 
Agricultural Engineer 
Allahabad Agricultural Institute 
Allahabad, U. P., India 


New Federal and State Bulletins 


"Farm Electrification for Rural Youth.” (Division III) Washington 
Farm Electrification Committee (Pullman). Seven step-by-step |«ssons 
including review of work done in Division II; meter reading an. cost 
finding; fuses, circuit breakers, and motor controllers; electric 1 otors 
for the farm; installing three-way switches; automatic control sw: ches; 
and making pig brooder, chick brooder, and portable electric mo or. 


“Equipment for Harvesting Hay and Silage,” by William Xalb- 
fleisch. Publication 826, Farmers’ Bulletin 158 (September, + 49), 
Canada Department of Agriculture, Ottawa. This deals with m«:hods 
and equipment for field and storage operations for making ha. and 
silage under Canadian conditions. 


Grade A Dairy Barn for Plant Producer Dairies, by G. L. § ’lson, 
K. R. Ray, and C. V. Phagan. Oklahoma Farm Structures Servic: Ok- 
lahoma Agricultural Experiment Station (Stillwater, April, 1949). This 
is Plan No. 1 in a new series of “Oklahoma Farm Fitted” stru tures 
plans to be issued as prepared. Folds to bulletin size. Drawin«s in 
clude a perspective cutaway view, floor plan, cross section th:ough 
milking stall area, and front view of stanchion. A materials estima‘: and 
points on construction details are included. Available at 25 cen‘s per 
copy, or at lower prices on quantity orders. 


AGRICULTURAL ENGINEERING for November 1949 
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For the best in electrical 
farm equipment—G-E equipment 
—buy where you see this sign. 


Your General Electric 
Farm-Electrification Adviser 


_ 


. few weeks ago, Mr. 
R. &. Allen, of the Cam- 
era Pump Division of 


th Ingersoll-Rand 
Cc upany, gave us the 
“Ic vdown” on supple- 
me ital irrigation. Par- 
tic larly interesting were 
his remarks on pumping 
eq! ipment. 

“The amount of water used for irri- 
gai on will, of course, vary with the size 
of ‘he farm or garden. The latter will 
necd about 3 to 5 gallons of water per 
mi ute. The large truck garden farm 
wit an overhead spray system con- 
sunes 50 to 500 or more gallons of 
water per minute.” 

“\Vhen water is taken from a river, 
lake or well, the motive power is either 
an electric motor or gasoline engine. 
Where the water is taken from deep 

mum wells, the vertical tur- 
bine-type pump has be- 
come very popular.” 

“These types of pumps 
are usually part of an ir- 
rigation system using 
overhead piping and 
sprinklers or spray noz- 
gles. The piping and 
sprinkler or spray nozzle 
system can be permanently installed or 
can be of the movable type. Before in- 
stalling an irrigation system, it is well 
to consult a reputable well-driller and 
a good pump dealer handling a well- 
known line of pumps.” 

To which I'd like to add, look at the 
electric motor on the pump, too. If it’s a 
General Electric, you can’t go wrong. 


HERE’S A TIP ON HOW TO KEEP 
A POULTRY HOUSE DRY 


Here’s the quick, 
easy, and inexpen- 
Siveé way to ven- 
tilate your poultry 
house. Keep litter 
drier, birds health- 
ler with this Gen- 
eral Electric fan 
kit with unit-bear- 
ing motor. 

This fan has a 10 inch blade and moves 
360 cubic feet of air per minute. It is 
driven by a 9-watt General Electric unit- 
bearing motor, totally enclosed to keep 
out cirt. The one-piece, cast iron hous- 
ing <eeps the bearing permanently 
aligned. Deep-well oil reservoir and 
force | lubrication assure quiet opera- 
tion. Easily installed. Ventilating fan, 


com i i 
pete with cord, mounting 


brac! et, and bolts — $9.95. 
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MORE POWER TO THE AMERICAN FARMER through more electricity on the farm 


“PARLOR” MILKING A 


For the best in farm 
equipment with “‘built-in” elec- 
trical parts look for this label. 


IN TO DAIRYMEN 


Milker stalls boost quality, protect herd health, 


cut work 


Riverside’s Jerseys in the loafing barn, and at 
wash rack, waiting their turn in the milking stall. 


NEW COMFORT IN THE MILK HOUSE 


Dairy farmers who.have had to work 
in cold, damp milk houses will be in- 
terested in a new electric milk house 
heater which does four jobs. First, it 
protects pipes against cold snaps; 
second, it keeps walls and ceilings dry; 
third, it provides physical comfort for 
washing milk utensils; fourth, it elimi- 
nates the age-old problem of ventilating 
the milk house in the winter. 


. 


| 


a te ee 


It will heat 750 to 1500 cubic feet of 
space. General Electric components in 
this new heater include a G-E unit- 
bearing motor and a G-E Calrod heater 
and a G-E cord and plug set (when 
furnished). For complete details, check 
off “Electric Heater” on the coupon. 


FOR PROMPT DELIVERY of your Fan Kits, mail 

this coupon with check or money order to — 

General Electric Company 

P. O. Box 863, Fort Wayne, Indiana 

ene Fan Kits. 
(Number of kits desired) 

Cat. No. 1E180 for 110-120 volt, 60 cycle light- 

ing circuit. 

Enclosed is my check or money order in amount 

of $9.95 for each Fan Kit in this order as speci- 

fied above. 


for these progressive lowa farmers 


The loafing barn-milker stall method 
of operation has two of its most en- 
thusiastic supporters in Henry Bennett 
and Joseph Virden, co-owners and op- 
erators of the Riverside Dairy in Mount 
Pleasant, lowa. 

“Our milk market,” explains Mr. 
Bennett, “is requiring better quality 
milk. The loafing barn and milking stall 
method permits us to get even better 
than required quality milk, with much 
less work. 

An important by-product of the 
“parlor” milking method is the higher 
quality manure obtained from the loaf- 
ing barn. As Mr. Bennett explains it, 
“besides the saving in labor, we get a 
much higher quality of manure from our 
herd which is valuable in building up 
our farm.” 

Electrification at Work! 


A wide and judicious use of the most 
modern farming methods and equip- 
ment is apparent everywhere on the 
Riverside Farm. Routine, laborious 
chores are almost invariably handled 
with electrified work-savers, most of 
them equipped with General Electric 
motors, controls, or heating devices. 
These include a pasteurizer, portable 
fan, water pump, bottle washer, walk-in 
cooler, heating cable to prevent water 
pipe freeze-ups, automatic stock waterer, 
and a new G-E refrigerator in the farm 
home. For more complete information 
on “parlor” milking, check “ ‘Parlor’ 
Milking” on the coupon. 


ae 


H. Bennett feeds and milks his cows from a 
convenient stand-up position. 


General Electric Company 
Section 669-93B, Schenectady 5, N. Y. 


| would like additional information on the fol- 
lowing equipment: 


0 “Parlor” Milking 
(C Electric Heater 
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NEWS FROM ADVERTISERS 


New Products and Literature Announced by 
AGRICULTURAL ENGINEERING Advertisers 


— 


Electric Wheel Company, (Quincy Illinois) recently issued a new 
catalog, number 42, entitled “Electric Disc Wheels.” It is a 34-page, 


é; 814 x 11-inch booklet in color, with illustrations, line drawings and 

s E RV ‘ 4g YO U specifications on the Company's ball type wheels, open center wheels, 

standard implement wheels, special implement wheels, tractor type 

Galvanizing (Zinc-Coating) guards the farm ._ . protects wheels, disks for 38-in demountable rims and variable tread, stee’ tire 

property. . saves money. For as long as iron or steel’ is coated disk wheels, brake drums, wheel bolts and wrenches, hub caps and 

with Zinc, it cannot rust! Heavier coatings give longer protec- spindle washers, and axles. It also includes indexes to hubs, sp adle 

i ; , washers and grease seals, and to wheels by rim size and by num«¢rical 
tion. So for long-time, low-cost service, choose galvanized build- 


listing. 
ing materials and equipment. . . ‘Sealed-in-Zinc’’ against rust. 


John Deere Model “MC” Track-Type Tractor. First track type 
tractor to bear the John Deere name, the ““MC’”’ is designed to fill power 
needs on extremely hilly farms, and in orchards, vineyards, woodlands, 
muckland, bogland, etc., and in any condition where traction and sta- 
bility are a’ problem. The “MC” pulls a 2 or 3-bottom plow, handles 
an 8-ft double-action disk harrow and similar loads. Engine is the 


tection 
3 A double pro’ ri 
. neing gives “| and service: 
Zinc in galvanized Mothers fence life a 
against rus 


The new John Deere ‘‘MC’’ track-type tractor 


same 2-cylinder engine as in the John Deere Models “M” and ‘‘MC” 
tractors. Electric starting, battery, four forward speeds, adjustable air- 
cushion seat, power take-off, fenders, sod-pan, fuel filter, oil filter, oil- 
bath air cleaner, and generator are standard features. Approximate 
weight is 3875 lb. 


aa 


Vickers Hydraulic Pump. A new Series V-200 balanced-vane pump 
is announced by Vickers Inc., Detroit, Mich. (Write for their Bulletin 
49-52.) A major feature of this pump is longer life at maximum eff- 
ciency far in excess of fixed-clearance pumps. Not only is normal wear 
compensated, but the pump also automatically adjusts its clearance to 
oil viscosity variations resulting from temperature change, so_ that 


4, 


Fully illustrated and packed with practical infor- 
mation on galvanized sheets and Metallic Zinc 
Paint. Send for these free booklets, today! 


IAMERICAN ZINC INSTITUTE 
35 East Wacker Drive, Chicago 1, I11. Rm. 2602 


Send me without cost or obligation the illustrated booklets I have checked. 
0 Repair Manual on Galvanized Roofing and Siding 
0 Facts about Galvanized Sheets 


1 

| 

! Vickers Series V-200 balanced-vane pump 
0 Use of Metallic Zinc Paint to Protect Metal Surfaces 

1 

| 

J 


correct clearances are maintained and more oil is delivered for »seful 
work. The Vickers feature of “hydraulic balance’ eliminates bearing 
loads resulting from pressure. The ‘vane’ principle provides fir 0 
load starting — important in cold weather cranking. Greater mounting 
adaptability is another feature. The V-200 pump is made in four 
capacities for operating pressures up to 1000 psi. 


Name 
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jamesway 


“FT. ATKINSON, WIS. ELMIRA, N. Y. LOS ANGELES 33, CALIF. 
World’s Largest Makers of TIME-SAVING EQUIPMENT 


Gives You All These Big Advantages 


No more stooping, scraping . . . heavy lifting for you! With 
the Jamesway Barn Cleaner you just flip the switch! It 
cleans your barn cleaner! 

Jamesway’s amazing new pull-push shuttle action moves 
manure from gutter straight to the spreader. No chains in 
the gutter, no cross gutters, no inside pits! Clean your barn 
only once a day if you wish. The Jamesway Barn Cleaner 
is built to handle the load. 

Stop in and see your Jamesway Dealer the next time 
you're in town. Let him show you how the new Jamesway 
Barn Cleaner can save you up to 1¥2 hours every day of 
the year. For free time-saving folders, mail coupon below. 


REG. US. PAT. OFS. 


time-saving 
literature. 
For Cows, Hens, Hogs 


1 

I 

Valuable 
I 

i 

1 

ee 


eo 0 6 0 06 


Fits any barn... any gutter. 


Power and strength for once a 
day clean out. 


No indoor pits or cross gutters to 
collect filth. 


Does away with idlers, gears, 
chain and cable drag lines inside 
stable. 


Flat top paddles fold out of way. 
Permits hand cleaning when cows 
are on pasture. 


Exclusive pull-push action does 
not take out valuable stall space. 


Ideal for barns with single row 
of stalls. 


JAMESWAY, Dept. A-1149 Ft. Atkinson, Wis. 


Please send literature on items checked. Tell me 
how to get FREE plans for my needs. I plan to 
build or remodel Dairy Barn [1], Hog House [, 
Poultry House (0. 
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TewN ACUUM HARVESTER 
Salvages “LOST” Ladino Seed. = 


ee 
it 5 WISCONSIN. POWERED! 


Sweeping up and salvaging Ladino seed after combining opera- 
tions is a new, but important task, handled here by the Brillion 
Ladino Vacuum Harvester, built by Brillion Iron Works, and 
powered by a Wisconsin Heavy-Duty Air-Cooled Engine. 


Equipment builders and buyers rely on Wisconsin-power for 
unusual as well as ordinary jobs because of the outstanding 
dependability . . . performance satisfaction gained through such 
features as Timken tapered roller bearings at both ends of the 
crankshaft, taking up all thrusts . . . high tension rotary-type 
OUTSIDE magneto with impulse coupling, assuring quick starting 
and steady all-weather running . . . and freeze-proof, heat-proof 
air-cooling, from sub-zero to 140°, 


Write for engineering data today. 4-cycle, single-cylinder, two- 
extinct: and V-type, four-cylinder models, 3 to 30 hp. 


y WISCONSIN MOTOR CORPORATION 


‘ a : | World's Largest Builders of feavy-L Duty 4 / Air-Cooled Engines 2 
§ ghia shy Og, a) 
a oe kere emer SCONSIN | cs 


A Complete 


ENGINEERING SERVICE 


TRACTORS and 
FARM EQUIPMENT 


* Research and Design 
* Re-Design for Cost Reduction 
* Testing 


* Production Planning 
Experienced Personnel e Prompt, Confidential Service 


Write for full information 


LAVERS ENGINEERING CO. 


222 W. Adams, Chicago, Ill. 
Phone: ANdover 3-2133 


Applicants for Membership 


The following is a list of recent applicants for membership in the 
American Society of Agricultural Engineers. Members of the Society are 
urged to send information relative to applicants for consideration of the 
Council prior to election. 


— 


Atkinson, Harry B. — Hydraulic engineer, Soil Conservation Service, 
USDA. (Mail) 59 W. Clinton St., Joliet, Ill. 


Bisal, Frederick — Agriculture research officer, Department of Agri- 
culture, Soils Research Laboratory, Swift Current, Sask., Canada (Mail) 
Box 780 


Blaising, Mel — Manager of educational and promotion dept., Inde- 
pendent Protection Co., Goshen, Ind. (Mail) 1603 South Main St. 


Brown, Everett G.— Regional sales manager, Pacific Coast, New 
Holland Machine Co. (Mail) 707 Kittredge Bldg., Denver, Colo. 


Buchta, H. Glen — Agricultural engineer, Soil Conservation Service, 
USDA. (Mail) 805 East 5th, McCook, Nebr. 


Cocke, J. B. — Agricultural engineer, Bureau of Plant Industry, Soils 
and Agricultural Engineering, USDA (Mail) Box 413, High Springs, Fla, 

Ehlers, Frederick H.— Instructor in vocational agriculture, Emmets- 
burg Public School, Emmetsburg, Iowa (Mail) 1708 E. 11th 


Everett, A. C.— Assistant state supervisor, vocational div., Missis- 
sippi State Dept. of Education, Box 771, Jackson 5, Miss. 


Fuglie, Chester N. — Agricultural engineer, California Electric Pow- 
er Co., 3771-8th St., Riverside, Calif. 


Grub, Walter — District agricultural engineer, Cornell University. 
(Mail) Apt. B, 24 Muldowney Circle, Poughkeepsie, N. Y. 


Holland, Ed. N., Jr. — Manager, irrigation division, L. R. Nelson 
Mfg. Co., Peoria, Ill. (Mail) 111 Armstrong Pl. (Zone 5) 


Holtan, Heggie N. — Agricultural engineer, Soil Conservation Ser- 
vice, USDA. (Mail) R.R. 1, Box 117, Blacksburg, Va. 


Johnson, Waverly L., Jr. — Ranch operator, Box 3128, Westview 
Station, Waco, Tex. 


Keske, Frank E.— Graduate student in agricultural engineering, 
University of Nebraska, Lincoln, Nebr. (Mail) 1201 West O St. 


Kirkpatrick, William M., Jr. — Assistant instructor, California State 
Polytechnic College, San Luis Obispo, Calif. 


Kloepper, Julius W.— Design engineer, John Deere Harvester 
Works. (Mail) 825-53rd St., Moline, Ill. 


Mahoney, George W. A.—Instructor in agricultural engineering, 
Oklahoma A. & M. College, Stillwater, Okla. (Mail) 912 Carter Ave. 


Maierhofer, Chas. R. — Head, drainage engineering div., Bureau of 
Reclamation, USDI, Denver Federal Center, Denver, Colo. 


McCutcheon, George K.— Product research, New Holland Machine 
Div., The Sperry Corp., New Holland, Pa. 


Milne, William — Graduate assistant in agricultural engineering, 
Michigan State College, East Lansing, Mich. (Mail) 802-C Maple Lane 


Moorscroft, Robert —Draughtsman, Harry Ferguson, Ltd. (Mail) 
124A, Sovereign Rd., Earldon, Coventry, England 


Pendleton, Roger L. — Civil engineer, division of highways, I!linois 
Dept. of Public Works and Buildings, Ottawa, Ill. (Mail) 702 Congress 
St. 


Randall, William F. G.— Trainee, J. I. Case Co. (Mail) 258 Wal- 
lace Ave., Toronto 9, Ont., Canada 


Ross, John M.— Agricultural engineer, Dobbins Mfg. Co. (Mail) 
R.R. 1, Bristol, Ind. 


Schleusener, Richard A.—Jnstructor in agricultural engineering, 
Kansas State College, Manhattan, Kan. (Mail) 109 N. 17th St. 


Schoolcraft, Edwin H.— Research director, Northwest Nut Growers 
(Mail) Forest Grove, Ore. 


Sisson, D. R.— Agricultural engineer, Soil Conservation Service, 
USDA. (Mail) 715 N.E. First St., Washington, Ind. 


Skeirik, Roy M. — 345 E. 18th St., Costa Mesa, Calif. 


Southwell, P. H.—Assistant experimental officer, National Institute 
of Agricultural Engineering, Wrest Park, Silsoe, Bedfordshire, England 


Stevens, Myron V.—721 East 7th Ave., Mitchell, S. D. 

Wilcox, J. C. — Assistant superintendent in charge of soil anc irti- 
gation investigations, Dominion Experimental Station, Summe: land, 
B. C., Canada 

TRANSFER OF GRADE 


Schwab, Glenn O.—JInstructor in agricultural engineering, Iowa 
State College, Ames, Iowa (Junior Member to Member) 
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